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INVESTIGATIONS INTO THE CONTROL OF CARROT 
FLY ON CELERY 


by J. D. THOMAS AND W. J. BEVAN 
National Agricultural Advisory Service, Leeds 


An account of the investigations carried out in 1951 and 1952 into methods of 
controlling Carrot fly, Psila rosae F., on celery crops on the Lancashire moss 
lands has already appeared in this JOURNAL (Thomas and Bevan, 1954, 3, 124-7). 
In 1953, aldrin and dieldrin became available in this country. Claims were made 
that these compared favourably with gamma-BHC as insecticides and that they 
did not taint root crops. The investigations described here, carried out in 1953, 
1954 and 1955, were designed to compare the effectiveness of these three 
materials and to see if the newer insecticides could be substituted for gamma-BHC, 


The insecticides were applied in four ways: as a “drench”, by pouring 
} pint of a suspension of the insecticide on to the soil around each plant ; as a 
“dip”, by immersing batches of about 50 plants in a suspension of the 
insecticide, so as to cover the roots and lower parts of the stems with a thin 
deposit of insecticidal material before planting out ; as a “ spray ”, directed on 
to the strip of soil within two inches of the line of plants ; and as a “ dust”’, 
applied to the surface and worked into the soil on the flattened crest of the 
ridge where the plants were to be set. The gamma-BHC suspensions used were 
made from 25 per cent gamma-BHC wettable powder and 10 per cent gamma- 
BHC miscible oil. Aldrin and dieldrin suspensions were made from wettable 
powders in 1953 and from improved formulations of miscible oils in the later 
years. For the dusting treatments of both gamma-BHC and aldrin, low 
percentage dusts were applied at 0-75 cwt per acre, except in 1955 when aldrin 
dust was applied at 1-5 cwt per acre. 


Each year, the investigations were carried out on a different site on the same 
holding on the Cadishead moss near Irlam, Lancashire, where celery is the 
main crop on most holdings. The wide space between the drills, usually six 
feet, allows room for a crop of lettuce to be grown during the summer. The 
lettuce is removed as it matures so that the space between the drills of celery is 
free for the earthing-up process which takes place in late summer and autumn. 
At one time, carrots for bunching was frequently the crop associated with 
celery, but very few carrots are grown on these holdings now. 


To confirm the identity of the pest, numbers of adult flies caught on the wing 
in the celery crops and others bred from larvae found in celery plants, have been 
examined each year. Adult flies bred from larvae which were known to have 
fed in the crowns of the celery plants were submitted to Mr. J. E. Collin, who 
confirmed their identification as Psila rosae F. There have been a few occasions 
when small or half-grown larvae of Psila sp. have been found in the crowns of 
young plants of the lettuce grown between the celery drills. Unfortunately, 
attempts to rear these to the adult stage have failed, so the species was not 
determined. 


The experiments included a varying number of treatments and a control, 
replicated four times in randomized blocks. Each plot consisted of a single 
drill containing 50 plants, each seven inches apart. The crops selected for the 
experiment were of Late Pink type. These were planted in the way customary 
to the area, having a six-foot space between the drills occupied by crops of 
lettuce early in the season. Planting out took place in late May and the initial 
treatments were applied the same day. Additional spray treatments were given 
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PLANT PATHOLOGY 


three weeks after planting, and in 1955 two further spray applications were 
given. Sprays were applied at the rate of 100 gallons an acre. 


Assessments of the effectiveness of the treatments were obtained by making 
frequent observations during the growing season and by taking random samples 
of 10 plants from each plot late in September and again at the end of the season. 
The first samples were taken to the laboratory, where the roots were washed and 
the plants weighed and graded by inspection according to the amount of 
damage to the roots and crowns. The categories were :“ free or slight ”— 
plants with no damage to the roots and crowns, or with less than three small 
burrowed areas ; and “ severe ”—plants with a considerable amount of damage 
to the roots and crown. Total weights only were recorded for the samples 
taken at the end of the season. 


Symptoms of Carrot fly attack were usually obvious during the second half of 
July, by which time, due to the poorer growth, the untreated were easily 
distinguishable from the treated plots. The plants drenched with gamma-BHC 
usually showed better growth than any of the other treatments, but those 
drenched with aldrin and dieldrin in 1954 and 1955 were only slightly inferior 
to them. 


In 1953, when planting out was followed by dry weather, plants subjected to 
the gamma-BHC dip treatments suffered an initial check, although later they 
grew away normally. During 1953 the attack by this pest on celery on the moss 
lands could be described generally as moderate, with some patches in the crops 
severely affected. 


TABLE 1 


RESULTS OF TRIALS IN 1953 
(Weights and gradings are for samples of 40 plants) 


September 15, 1953 December 18, 1953 
Grading for Damage _ Total Total 
by Carrot Fly Weight Weight 
Treatment (No. of Plants) oz oz 
Free or 
Slight Severe 
Aldrin drench (0-05%) a as 8 32 632 2,229 
Dieldrin drench (0:05%) oe ad 6 34 534 1,868 
Gamma-BHC 
Drench (0:05%) .. x = 29 11 1,060 2,807 
Dip (4:0%) .. ‘a i a 17 23 746 2,380 
Spray (0-0125%) .. sy es 4 36 451 1,523 
Dip (4-0%) and spray (0-0125%).. 29 10 1,021 2,490 
Dust (2%) .. ap a a 24 16 904 2,048 
Untreated an we ee <a 6 34 561 1,736 
Significant difference : 
@ =0-05) .. ia es a 175 511 
(P = 0-01) .. ae aa a 238 696 


The aldrin and dieldrin drench treatments were not effective in 1953 (Table 1), 
but the formulations used were thought to be unsatisfactory at the time. In 1954 
(Table 2), improved aldrin and dieldrin formulations were used. The attacks in 
that year were unusually severe and widespread and their effects were 
aggravated by exceptionally cold and wet weather during the summer and 
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CONTROL OF CARROT FLY ON CELERY 


€ autumn months. This resulted in extensive areas of the crops on the moss 
lands failing completely where no treatment had been given. 


g TABLE 2 


an” 


RESULTS OF TRIALS IN 1954 


—_ 





(Weights and gradings are for samples of 40 plants) 
f September 22, 1954 January 20, 1955 
5 Grading for Damage _ Total Total 
l by Carrot Fly Weight Weight 
e Treatment (No. of Plants) oz oz 
S Free or 
Slight Severe 
Aldrin : 
f | Drench (0:05%) .. ..  .. 24 16 711 1,046 
y } Spray (0-1%) a ne a 1 39 352 668 
‘ Dust (1-25%) ee aa Ae 9 31 582 995 
: | Dieldrin : 
c Drench (0:05%)  .. a me 34 6 705 1,073 
} Spray (0-1%) ra a a 15 2 572 1,043 
) Gamma-BHC 
, Drench Aon on a a 38 3 762 1,171 
} Dip (4:0%) .. - a sd 32 8 726 1,142 
‘ Spray (0-1%) = 25 15 563 985 
) Dip (4:0%) and spray (0- 1%) es 36 4 757 1,233 
Dust (2%) a 29 11 753 1,128 
zo een ee 39 144 339 
Significant difference : 
P=) .. ae a as 170 166 
(P?=0-01) .. a - si 229 244 


The spray treatments with aldrin, dieldrin and gamma-BHC, although applied 
twice, were not sufficiently effective to protect the plants adequately, but 
dieldrin and gamma-BHC spray treatments were superior to aldrin when used in 
this way. 





In 1955 (Table 3), in an attempt to increase the effectiveness of the dieldrin 
spray treatment, three applications were made at intervals of three weeks, the 
first given at planting-out time. The strength of the aldrin drench used in 1955 
was 0-1 per cent—twice that of 1954. Méiscible oil formulations of aldrin, 
dieldrin and gamma-BHC were used for making 0-2 per cent suspensions for 
dipping. In contrast to the two previous years, the attacks in the area were 
generally light. 


ie 


DISCUSSION AND CONCLUSIONS 


In all the trials over the three years, 0-05 per cent gamma-BHC drench was 
consistently effective for the control of Carrot fly attack on celery and was used 
as a “standard” treatment (Plate II, and III, 2). The effectiveness of all 

other treatments could be assessed by comparing the results obtained by their 
use with those of gamma-BHC drench. Drenching is laborious and calls for a 
lot of water close at hand. In spite of the difficulties, a number of growers have 
adopted this method and have devised a simple type of machine for applying 
' the insecticides. The results obtained on a field scale have been consistent with 
those obtained in the experiments. The investigations have shown also that 
suspensions of aldrin and dieldrin made from miscible oil formulations can 
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PLANT PATHOLOGY 


give effective control of the pest and can be substituted for the gamma-BHC 
drench treatment. 


TABLE 3 
RESULTS OF TRIALS IN 1955 
(Weights and gradings are for samples of 40 plants) 


October 4, 1955 January 4, 1956 
Grading for Damage _ Total Total 
by Carrot Fly Weight Weight 
Treatment (No. of Plants) oz oz 
Free or 
Slight Severe 
Aldrin : 
a (0-1%) ahs a - 35 5 1,365 1,792 
p (0-2%) 13 27 931 1,280 
Dip (0- 30°} and spray (0: 1%) aldrin 38 2 1,889 1,696 
Dust (1-25%) 30 10 1,492 1,712 
Dieldrin : 
Drench (0-05%) a oe S 31 9 1,377 1,776 
Dip (0-2%) .. Z2 18 1,150 1,568 
Dip (0-2%) and "spray © 1%) 
dieldrin i ‘ a7 3 1,562 1,904 
Spray (0- 1%) ia ae he 32 8 1,718 1,968 
Gamma-BHC 
Drench (0-05%) ae = iy 36 4 1,432 1,776 
Dip (4:0%) .. aa ae 3 33 7 1,831 1,904 
Dip (0- 58} = 36 4 1,250 1,584 
Dip (0-2%) and ‘spray: © 1%) 
dieldrin pn 37 3 1,596 1,760 
Untreated ui ax ee e% 21 19 1,079 1,168 
Significant difference : 
(P= 0-05) .. sa i -— 439 279 
(P=0-01)... 7 wis _ 591 375 


Dipping is much more convenient than drenching, and for this purpose 
gamma-BHC wettable powder was the most successful material used. The dip 
suspensions of aldrin, dieldrin and gamma-BHC made from miscible oil 
formulations were not successful as used in the 1955 trial. In 1953, when 
planting-out operations were followed by very dry weather, the plants which 
had been dipped in a suspension made from a 25 per cent gamma-BHC wettable 
powder suffered a temporary check, but grew away again very quickly and 
produced good marketable plants by the end of the season. 


A high degree of control can be obtained by spraying. However, since this 
method tends to deposit the insecticide on the soil surface, appreciable losses 
occur due to the exposure of the insecticide to the atmosphere and its removal by 
cultivations from the place where it affords maximum protection. It was 
found necessary, therefore, to spray three times at intervals of three weeks, the 
first application being given at planting time. It appears from general 
consideration of the properties of the insecticides that dieldrin miscible oil was 
the best spray material and, when used at 0-1 per cent concentration at 100 
gallons per acre, was found to be effective. Three spray applications, each 
using 100 gallons per acre of water, offer no economy of labour, insecticide or 
water over a single drench application of insecticide. 


It was found that the control obtained by gamma-BHC dips could be improved 
by spraying with insecticide once or twice at intervals of three weeks after 
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CONTROL OF CARROT FLY ON CELERY 


planting out. The degree of control so obtained was comparable to that of the 
drench method. 


Low percentage gamma-BHC and aldrin dusts incorporated in the soil have 
given good results in the experiments, but when used by growers on a field scale 
the results have been inconsistent. The efficiency of the treatment depends on 
how the dust is incorporated into the soil, as well as uniform and correct 
placement in relation to the plants. The effect of dusting as compared with 
drenching and untreated control is illustrated in the photograph of observation 
plots in a field near Southport (Plate III, 1). 


Self-blanching celery is grown on a limited scale in the Cadishead area and is 
subject to severe attacks by Carrot fly. Observational trials have shown that 
the treatments found successful for Late Pink are likely to be equally successful 
when used on self-blanching celery. 


Thanks are due to Mr. T. Johnson of Woodlands Farm, Cadishead, for permission to carry 
out these trials on his holding, and to the Lancashire N.A.A.S. horticultural staff and the 
members of the Entomology Department, Leeds, for assistance with the field work. 


A NOTE ON MERCURY SPRAY RESIDUES IN 
APPLES 


Compiled by E. J. MILLER 
Plant Pathology Laboratory, Harpenden, Herts 


Despite the extensive and increasing use of organo-mercury compounds for 
the control of Apple Scab, Venturia inaequalis (Cooke) Wint., both abroad and 
more recently in this country, extremely little information has yet been published 
on the amount of the mercury residues on or in the fruit as a result of such 
treatments.* In the autumn of 1955, an attempt was made to provide a part © 
of the information desired by the analysis of fruit from a few orchards in 
England where organo-mercurial fungicides of known chemical composition 
had been used, and for which records of the spray applications were available. 
Dr. I. F. Storey, of the National Agricultural Advisory Service, provided the 
samples of fruit and particulars of treatments, and the analyses were performed 
by members of the staff of the Department of the Government Chemist. 


The apple samples, mainly of the variety Bramley’s Seedling, were taken in 
late November from crops which had been harvested at the end of September 





* Ford and Burkholder (Agric. Chemic., 1952, 7, No. 7, 44-7 and 123) examined apples at 
harvest, which had been sprayed once (eleven weeks earlier) and four times (last spray 14 
weeks earlier) with phenyl mercury compounds. They reported the presence of mercury in 
all cases, but at less than “ one part per billion”. Their method was to strip the apples by 
dipping in boiling 3 per cent nitric acid, removing excess acid by twice evaporating nearly to 
dryness, the second time with the addition of hydrochloric and oxalic acids, extracting with 
chloroform = determinating the colour produced by the addition of di-8-naphthylthiocarba- 
zone reagent. 
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or early October and stored in barns or cold stores. The analyses were made in 
the latter part of January and early February 1956. 


The analysis for mercury residues was carried out by the wet digestion method 
of Kunze (J. Ass. off. agric. Chem. Wash., 1948, 31, 438-41), followed by the 
dithizone method of Klein (ibid., 1952, 35, 537-42). Determinations of the Hg 
in the apples were thus obtained with reasonable accuracy at the level of 0-01 
parts per million. Blank determinations were made on a sample of apples 
known not to have been treated with organo-mercury compounds. The 
analytical method gave a 90 per cent recovery of organo-mercury added to a 
sample of untreated apple. Sampling of the several lots of apples for analysis 
was performed by cutting all the apples in each lot into small pieces and taking 
50 grammes at random. The whole apple (skin, flesh and pips) was represented 
in the analytical sample. 


MERCURY RESIDUES ON FRUIT IN RELATION TO NUMBER AND DATES OF APPLICATION OF 
ORGANO-MERCURIAL FUNGICIDES 


(Bramley’s Seedling in orchards Nos. 1-6, Laxton Superb in No. 7) 


Approximate 
Interval between 
Total Hg Last Spraying Residue 
Mercurial Applications applied and of Hg 


per acre Harvest Analysis in Fruit 
Orchard No. Dates grammes weeks weeks p.p.m. 


1. Cambs “ Fag April 15, 29 280 12 29 0-07 
May 13, 25 
June 13, 24 
July 7 


2. Norfolk Ais 7* April 28 280 12 at 0-04 
May 7, 21 
June 6, 22 
July 8, 21 


3. Norfolk ree 6* April 15 240 10 27 0-06 
May 7, 20 
June 11, 23 
July 20 


4. Cambs = 8* April 14 102 10 28 0-05 
May 3, 11, 20 
June 15 
July 7, 11, 20 


5. Cambs = 10** April 15, 28 225 17 27 0-01 
May 2, 9, 20 
June 2, 13, 28 
July 9, 25 

6. Norfolk ate ES May 10 — 12 30 0:01 
June 15 
July 6 

7. Suffolk ee 8*** April 13 205 13 29 0-05 
May 3, 12, 19 
June 2, 9, 24 
July 4 


Control : apples which received no organo-mercurial application 0:01 
* All applications phenylmercuric nitrate. 


** All applications 8-phenylmercurioxyquinoline. 


*** First two applications phenylmercuric nitrate, all later applications bisphenylmercuric methylenedi- 
(x-naphthalene-y-sulphonate). 


The data for residues found, in relation to the number and dates of 
application of organo-mercurial fungicides in the several orchards, are presented 
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MERCURY SPRAY RESIDUES IN APPLES 


in the table on page 120. In orchards 1, 2, and 3, the fungicide used was a 
preparation of phenylmercuric nitrate in the form of a dispersible powder 
containing 1-58 per cent (wt/wt) Hg. This preparation was used at 2 lb per 
100 gallons, with 250-300 gallons per acre at each application. In orchard 4, 
the same preparation was used at 2 lb per 175 gallons for the second application 
and in amounts varying from 5 to 8 lb per 175 gallons for the rest, the spray 
being applied at low volume (50 gallons per acre) in each case. In orchard 7, 
the first two applications, on April 13 and May 3, were with the same phenyl- 
mercuric nitrate preparation at 2 lb per 100 gallons, and the remainder were 
with a bisphenylmercuric methylenedi-(x-naphthalene-y-sulphonate)*prepara- 
tion containing 0-75-0-8 per cent (wt/vol) Hg. This was applied at 14-2 pints 
per 100 gallons, using 280 gallons per acre throughout. 


In orchard 5, 8-phenylmercurioxyquinolinet was used in the form of a 
preparation containing 1-9 to 2-0 per cent Hg (wt/vol). This was applied at 
20 fl. oz per 100 gallons for the first application and at 16 fl. oz for the latter 
applications, using 250-300 gallons per acre throughout. In this instance, the 
sample of apples was not taken from store, but from the fruit left on the trees 
after harvest, and some 17 weeks after the last spraying. In orchard 6, the 
same preparation was used, also at 16 fl. oz per 100 gallons. Only three 
applications were given, using an “ Autoblast”’ machine. The gallonage per 
acre was not known, and thus the estimated total amount of organically 
combined mercury applied per acre, given in the table for the other orchards, 
could not be computed for this one. In all the orchards, various insecticides 
appropriate to the times of application were incorporated with the mercurial 
spray fluids. 


The table shows that in this series of tests, 6-8 applications of organo- 
mercurial fungicide over the course of the season, with the last application in 
July, from 10 to 13 weeks before picking, left a residue of the order of 0-04 to 
0-07 parts per million of mercury in the whole fruit when the samples were 
analysed in late January or early February—that is to say, 27-30 weeks after 
the last spray had been applied. The apples were drawn from store and sent 
to the Government Laboratory late in November ; they were then kept in a 
refrigerator at 4° C until the analyses were made. In the single orchard (No. 5), 
where the sample was taken from the fruit remaining on the trees 17 weeks after 
the last spraying, the residue figure did not exceed that for the blank control. 
This was also the case in orchard No. 6, where only three applications were 
given, and the amount of the fungicide applied per acre was not known. 


* Also known as phenyl mercury dinaphthylmethane disulphonate. 
+ Also known as phenyl mercury 8-hydroxyquinoline. 
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CONTROL OF STEMPHYLIUM RADICINUM ON 
CARROT SEEDS 


by E. T. ROBERTS 
National Agricultural Advisory Service, Reading 


Carrot seedlings damping off with Stemphylium radicinum (Meier, Drechsl. and 
Eddy) Neerg., were received in April 1954. A sample of seed, var. Amsterdam 
Forcing, was obtained and on the germinator it showed seedborne infection to 
the extent of about 5 per cent. Infection in the field had been substantially 
increased by pre-soaking and chitting the seed before sowing. The fungus was 
isolated and it proved pathogenic when inoculated into carrot tissue. 


Later, two further samples of seed were obtained, one of which showed 
15 per cent infection, and the other no infection. On this material it was 
decided to try the effect of disinfection using the hot-water treatment (25 
minutes at 122°F) recommended for the control of Leaf Spot (Septoria spp.) on 
celery seed (Bant and Storey, 1952). Treatment at 125°F for 30 minutes was 
also tried. The results were as follows : 


Treatment Infected Seed Seed Free from Infection 
Germination Infection Germination 
per cent per cent per cent 
25 min at 122°F ote 22 23 
30 min at 125°F Bes 10 1 11 
Untreated .. ie 50 15 41 


Both treatments virtually eliminated the seed infection, but germination was 
greatly reduced by the treatment at the higher temperature. Even with the 
first treatment (at 122°F) germination figures under our laboratory conditions 
were more than halved, but reports were received that under commercial 
conditions of sowing, the seed gave a satisfactory, though slightly delayed 
germination performance. Germination figures for the clean sample were 
similar to those for the infected sample. 


A further sample of about 12 lb of seed for the next season’s sowing, which 
on the germinator showed 3 per cent infection and a germination figure of 50 
per cent, was treated at 122°F for 25 minutes. Satisfactory reports were 
received ‘of its performance under commercial conditions. It would therefore 
appear that this seed treatment gives a good practical control of Stemphylium 
radicinum on carrot, as it does of Septoria spp. on celery, and of Phoma lingam 
on broccoli. (Bant et a/., 1950). 


REFERENCES 


BANT, J. H. and Storey, I. F. (1952). Hot-water Treatment of Celery Seed In Lancashire. 
Plant Pathology, 1, 81-3. 


BANT, J. H., BEAUMONT, A. and Storey, I. F. (1950). Hot-water Treatment of Broccoli Seed. 
N.A.A.S. quart. Rey., No. 9, 43-6. 
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OBSERVATIONS ON THE WHEAT STEM FLY WITH 
SPECIAL REFERENCE TO OVIPOSITION 


by R. LAWTON 
formerly National Agricultural Advisory Service, Leeds 


During observations on Wheat Bulb fly, Leptohylemyia coarctata Fall., in 
Yorkshire in 1944-47, the larvae of the related Anthomyiid, Phorbia genitalis 
(Schnabl.), were frequently encountered, and were subsequently found in nearly 
every wheat field examined. Since little work appeared to have been done on 
its biology in this country, the opportunity was taken of making further 
observations on its occurrence and life history. Particular attention was given 
to the mode of oviposition, about which Mesnil and Pétré (1932) were in some 
doubt, though this was subsequently carefully described by Rubtzov (1935), 
Gontcharova (1937), and Venturi (1944), whose papers were not seen until the 
present work was completed. 


There appears to be no recent record of P. genitalis having caused failures of 
corn crops in this country, but Smith (1931) refers to it causing considerable 
damage in the eastern counties in 1922-24. On the other hand, Russian workers 
have long regarded it as a serious pest, and it has been recorded attacking cereals 
throughout Europe and also in Morocco. 


Venturi (/oc. cit.) has given a detailed account of the morphology and biology 
of the fly in Italy, where there are two generations every year as against the one 
in England. His work is only referred to here where my observations differ 
from his or where his work supplements mine. 


During March and April the flies emerge, copulate and lay their eggs. The 
larvae feed for a few weeks and then pupate about the end of May, so that an 
unusually high proportion of the life cycle is spent in the pupal stage in the soil. 


ADULT EMERGENCE 


Puparia collected from wheat stubble in various parts of Yorkshire during the 
autumns of 1944 and 1945 were lightly buried in plant pots and stored in the 
open. During the first week of March of the following year, glass cylinders 
covered with gauze were placed over the pots to trap the flies as they emerged. 
Only a few puparia were obtained in 1944, and the first flies from these were 
noted on March 10, 1945. The remainder emerged later that month. Towards 
the end of March a number of females ready for egg laying were secured by 
sweep net in several fields known to be infested, most being caught from the 
hedgerows during the first week of April. Flies were observed in the young 
corn, but it was too short to sweep. No flies were caught after May 10. 


In 1946, the dates of emergences of stored puparia were : 


21 males... ee a .. March 26-April 4 
16 females .. a ei .. April 3-April 10 
19 parasites Re cs .. April 10-April 25 


Thus it appears that the flies emerged in the latter half of March and the first 
half of April, and these dates agree with those given by workers in other parts of 
northern Europe. 


As the flies emerged one male and one female were put into cylinders placed 
over pots into which well-tillered wheat and rye plants had been dibbled. In 
some instances, a small amount of sugar solution was supplied. During the 
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very hot part of the day each cylinder was sprinkled with water to reduce the 
temperature. Copulation was observed in several cages 4-5 days after emergence, 
lasting several minutes and probably longer: the exact duration is uncertain. 
Venturi (/oc. cit.) has pointed out that the first copulation may last about 30 
minutes, but that later ones are shorter. 


OVIPOSITION 


The first eggs were recorded five days after copulation. To obtain precise 
information on oviposition and incubation, the cages containing the flies were 
transferred at daily intervals to fresh pots. Just before oviposition the female 
crawled to the lower part of the stem, either from the soil or after alighting on 
one of the upper leaves. She then walked up and down the stem, and occasionally 
around it, at the same time probing the sheath “ split” with her extended 
Ovipositor. Once the ovipositor had either found or forced an opening in the 
sheath “ split’, an egg was inserted just inside the edge of the sheath, usually 
about } inch below the auricles (Plate I, 1). Only the secondary shoots or tillers 
were selected for egg laying and never the more robust primary stems. The 
number of eggs laid in one shoot in laboratory cages varied from one to four, 
but under field conditions it was unusual to find more than one egg in each shoot. 
The flies appeared to be most active during the brighter and warmer periods of 
the day, whereas during the early part of the day they remained near the soil. 
This oviposition behaviour is as recorded by other workers. 


The egg is approximately 1 mm long by 0-3 mm wide. It is slightly curved 
and is covered by a thin white chorion, which is smooth and glossy when newly 
laid, but becomes ridged on exposure to the air. Some of these ridges may 
extend the full length of the egg. Eggs would often roll out of leaf sheaths 
when newly laid, but when attempts were made to extract them after a few 
days they seemed to adhere to the inside of the leaf sheaths as though cemented. 
The presence of eggs may sometimes be detected through the sheath with the 
naked eye—a characteristic useful for identification in the field. 


In captivity, the number of eggs laid by each female ranged from 15 to 20. 
Similar numbers were obtained from a few females which were dissected when 
it was thought they were about to start egg laying. Under field conditions the 
majority of the eggs were apparently laid over a period of three weeks, and only 
an occasional unhatched egg was found after the first week in May. Develop- 
ment of the egg is fairly quick and the period of incubation was found to 
decrease as the season advanced, from ten days in early April to six days towards 
the end of the month. 


Many hundreds of attacked plants taken from fields in various parts of 
Yorkshire were examined, and the egg was invariably found in the position 
indicated, with the micropyle uppermost. In autumn-sown crops the egg or 
shell was found in either the second, third or fourth leaf sheath from the base 
of the plant. The leaf sheath chosen seemed to depend on the size and condition 
of the plant. Prostrate shoots covered with soil seldom contained eggs. In 
the field, as in the cages, eggs were only found in the secondary shoots of 
autumn-sown crops. 


Gontcharova (Joc. cit.) states that eggs are usually to be found on the 
principal shoots and rarely on the secondary. Most of the wheat is spring 
sown in the areas of which she writes, and at the time of oviposition the main 
stems would probably be similar in size to the tillers of plants produced by 
winter-sown wheat in this country. Further, she states that, where wheat is 
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WHEAT STEM FLY 


winter sown, the secondary shoots may be attacked by exceptionally early flies. 
In one field of February-sown Little Joss, where there was only a very slight 
difference in size between the primary and secondary shoots, I noted that eggs 
had been laid in all shoots, including the coleoptile. There is apparently an 
optimum size of shoot preferred for oviposition, and the importance of the fly 
as a pest depends on the growth stage of the wheat at the time of attack. 


LARVAL LIFE 


After hatching, the young larva may either follow a downward course along 
the line formed by the sheath “ split” or it may bore through the pseudo-stem 
leaving an oval-shaped hole. The larva then bores its way into the immediate 
vicinity of the growing point and eats out a spiral groove to a position just 
above the bottom node. By the time the growing point is severed the larva is 
approaching the first moult. It is usually about this time that the plant shows 
its first sign of damage. The symptom is identical with that caused by many 
species of dipterous larvae ; namely, a gradual yellowing or stunting of the 
central shoot from the tip downwards. 


Towards the end of April 1945, most of the larvae found in the field were 
approaching the first moult and, by the end of the first week of May, the 
majority were in the second instar. From the middle of May onwards, third 
instar larvae predominated, and in one field examined on May 25 only third 
instar larvae were found. About 3-4 weeks are spent in the larval stage, at the 
end of which the fully-fed larva enters the soil in the neighbourhood of the 
plant roots and pupates. No larvae were encountered in the field after the 
first week of June, nor were pupae found inside the stems of the plants, which 
was the normal site of pupation according to Venturi (/oc. cit.). 


From all the material examined during 1945-46, no evidence was ever found 
of shoot-to-shoot migration as in the case of Wheat Bulb fly (Gough, 1946), 
although this may perhaps take place where the food supply is limited in any 
particular shoot. 


P. genitalis larvae appear similar to Wheat Bulb fly larvae in the field but, 
as the pupal stage of the latter more or less coincides with the appearance in the 
field of first and second stage P. genitalis larvae, there should be little possibility 
of confusion. Also, they are easily distinguished by means of a hand lens ; 
the anterior spiracles of P. genitalis are comparatively large, having 20-25 
digits borne on a bifid trunk, whereas the 7 or 8 digits of Wheat Bulb fly are 
borne on a single trunk and are scarcely visible with a hand lens. 


PARASITES 


The Braconid Phaenocarpa pullata Haliday was the only parasite obtained, 
though Salt (1936) has recorded two other species. In April 1946, 19 parasites 
emerged from 56 puparia. Parasitized puparia were much darker than normal 
ones, an observation also made by Wadsworth (1915) for Erioischia brassicae 
Bouché. In order to observe the course of parasitism, an unsuccessful attempt 
was made to keep the parasites alive in cages with flies which had started 
oviposition. It was noted, however, that copulation took place soon after 
emergence and the parasite was observed inserting its ovipositor into the region 
used by the fly for oviposition. A number of these stems were examined but 
no eggs were found. A few parasites were then dissected and it was found that 
the ovaries had remained undeveloped. 
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NUMBERS AND DISTRIBUTION 


During 1945, an attempt was made to assess the amount of damage done to 
wheat crops by Stem fly, and to this end several fields where damage appeared 
to be appreciable were examined in detail using sampling methods (two feet 
squares) similar to those described by Gough (1946) for Wheat Bulb fly. The 
numbers of larvae ranged from 80,000 to 250,000 per acre, and it was estimated 
that from 2 to 21 per cent of the shoots were attacked. Because of the difficulty 
of counting individual plants at this stage, the exact percentage of plants 
attacked was not often recorded, but in some very thin crops where few plants 
had survived the winter, and where each plant had large numbers of tillers, 
nearly all the plants had one or more infested shoots. P. genitalis was never 
found to be the cause of major crop damage and it was only when the stand was 
thin for other reasons that damage was noticed by the farmer. As only the 
smaller secondary shoots, which would not have developed into full ears in 
any case, were attacked, the crop reduction is certainly not as high as the 
percentage of shoots killed might suggest. It was noted that attack stimulated 
the production of numerous new tillers which, again, would not have developed 
completely, and probably deprived healthy surviving shoots of nourishment. 


Many satisfactory wheat crops in all parts of Yorkshire were also examined 
and it was nearly always possible to find shoots attacked by P. genitalis. It 
was observed that in many of the satisfactory crops the larvae were as numerous 
as in unsatisfactory crops. 


The previous crop and soil type did not appear to influence the degree of 
infestations. Similar numbers of larvae were found on wheat following sugar 
beet, oats, barley, seeds, potatoes and fallow, and on various types of soil in 
the Plain of York. On the natural warp in the Holderness area the infestations 
appeared to be rather lighter than elsewhere. 


No attacked plants were discovered in oats and barley which adjoined a field 
of wheat that was relatively heavily infested with P. genitalis. However, larvae 
were successfully bred on barley grown in pofs in a glasshouse. 


The circumstances of attack in one particular field with a sandy peat soil are 
worth mentioning in detail. A crop of wheat following potatoes had made 
good progress over the winter, but from March to the end of April a fairly 
severe attack of Wheat Bulb fly caused a good deal of thinning and patchiness. 
Investigation during early April showed that half of the plants had been 
attacked, the estimated count of Wheat Bulb fly larvae being 500,000 per acre. 
These had all pupated by April 25, and on that date eggs and larvae of 
P. genitalis were observed, their numbers being estimated at 200,000 larvae 
per acre. The final crop was poor and nearly 10 per cent of the shoots which 
survived the Wheat Bulb fly attack were destroyed by Wheat Stem fly. Had the 
previous history of the crop not been known it might have been inferred that 
P. genitalis had been solely responsible for the damage. 


SUMMARY 


The life history of Phorbia genitalis in Yorkshire has been studied, with 
special reference to oviposition. Eggs are laid, usually singly, about 4 inch 
below the auricles just inside the sheaih “ split”’ of one of the lower leaves 
of secondary shoots. The number of eggs laid by each female ranges from 
15 to 20. Larvae are found in the field from the end of April to the middle of 
May, pupation taking place amongst the roots of the plant. The parasite 
Phaenocarpa pullata was bred from several puparia. 
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WHEAT STEM FLY 


P. genitalis is widespread in Yorkshire, occurring in wheat on many types of 
soils, irrespective of the previous crop. In the fields investigated, the highest 
percentage of shoots attacked was 21, and the highest number of larvae recorded 
was 250,000 per acre. As oviposition is confined to secondary shoots in normal 
wheat crops, it seems unlikely that Wheat Stem fly could be regarded as a 
serious pest at these levels of infestation. If a wheat crop has been previously 
thinned through other causes a moderate infestation of Stem fly may cause a 
further reduction of yield. 


This work was carried out under the general supervision of Mr. H. W. Thompson. Thanks 
are also due to Dr. H. C. Gough for assistance in the preparation of the paper and to 
Mr. W. D. Hincks for the identification of the parasite and many helpful suggestions. 
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CONTROL OF BULB SCALE MITE IN NARCISSUS 


by I. R. HARRISON* 
Plant Pathology Laboratory, Harpenden, Herts 


The Bulb Scale mite, Tarsonemus laticeps Halbert, is a serious pest of forced 
narcissus bulbs for which there is no control in the growing bulb. If infestations 
are found in forcing houses, spraying with contact acaricides probably helps to 
reduce damage and prevent some spread of mites, but these sprays do not 
penetrate the upper part of the bulb where the mites are feeding and injuring 
the young developing leaves and buds. Warm-water treatment of the bulbs 
before planting will kill the mites but this treatment is not recommended if 
the bulbs are to be used immediately for forcing. No references could be found 
in the literature to the control of Bulb Scale mite using systemic insecticides, so 
preliminary trials on potted narcissus bulbs were started in 1954-55 and 1955-56. 





* Now at Veterinary Science Division, Boots Pure Drug Co. Ltd., Thurgarton, Notts. 
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In 1954, 400 heavily infested double-nosed narcissus bulbs were obtained from 
a stock of the variety Scarlet Elegance which were intended for forcing. They 
were potted singly in four-inch pots in potting compost (7 parts sterilized soil, 
3 parts peat, 2 parts sand, with no added artificial fertilizer). On October 1 the 
pots were sunk up to their rims in open ground and covered with a 2-inch layer 
of peat and about a 9-inch layer of straw. 


After a small test with thirty bulbs to check their phytoxicity, the insecticides 
schradan, dimefox, fluoracetanilide and mipafox were used at the concentrations 
given in the table of results. Applications of 20 c.c. per pot were given, as this 
amount was found to be held without loss in a four-inch pot full of moist 
compost. The bulbs were divided into two lots, one of which was treated in 
December and the other during January. 


The early application was made on December 15 when root development was 
almost complete but before the bulbs were brought into the glasshouse. Twelve 
bulbs (two replicates of six) were treated at each dosage. The second batch of 
bulbs was treated in the glasshouse on January 11 and 12. The same dosages 
were applied, and the pots randomized as in the December treatment. 


On January 3, all the bulbs from the plot were brought into the glasshouse. 
The December treatments were randomized on the glasshouse bench, keeping 
each replicate of six bulbs together. During growth, all the replicates were 
moved regularly to reduce as far as possible differences due to position on the 
bench. Thermograph records were kept during the whole of the forcing period. 
For the first week the day temperature was between 40—-50° F, and it was then 
increased gradually to a maximum of about 65° F. The night temperature for 
the first week was between 40-50° F but it was then raised to 45—50° F and, in 
the last few weeks of forcing, averaged 52° F. These temperatures are usual for 
commercial narcissus forcing. 


As it had not been possible to find a practical method of assessing Bulb Scale 
mite populations within the bulb, the number of saleable flowers was used to 
judge the effectiveness of the treatments. The flowers were cut as soon as they 
were fully open, and graded as “ saleable ’’ only if there was no distortion of 
stem or flower. The flowers appeared between February 8-19, with the majority 
of blooms opening between February 17-19. The results are summarized below : 


NUMBER OF MARKETABLE FLOWERS 


December January Total Average 
Application Application (per 24 Length of 
Treatment (per 12 (per 12 bulbs) Flower 
bulbs) bulbs) Stems 
per cent cm 
Fluoracetanilide 0-3 9 16 25 20-6 
0-1 15 15 30 18-5 
0-03 10 18 28 20-4 
Schradan 0:3 7 10 17 18-7 
0-1 12 8 20 18-2 
0-03 7 17 24 18-2 
Dimefox 0-15 13 12 25 18-2 
0-05 7 15 22 19-6 
0-016 12 10 22 20-2 
grammes 
Mipafox (applied in the 0-2 3 8 13 14-3 
form of capsticks) 0-1 7 11 18 15°3 
Control 4 11 15 17-3 
4 2 6 17:0 
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CONTROL OF BULB SCALE MITE 


Statistical analysis of the results showed that there was a significant increase, 
at the 5 per cent probability level, in the number of marketable flowers produced 
with all treatments except mipafox. This damaged the bulbs at the concentra- 
tions used, and all the flowers were stunted. The differences between the mean 
results for January and December applications were also significant, the 
January application being more successful than the December. There were no 
real differences attributable to dosage rates. 


FURTHER EXPERIMENTS IN 1955-56 


In 1955-56, the experiments were repeated using an infested stock of 
narcissus, variety Aranjuez, which had not been prepared for forcing. The 
bulbs were grown under the same conditions as in the previous year. Dimefox 
and mipafox were not used ; dimefox because of toxic hazards under glasshouse 
conditions, and mipafox because of the severe injury caused to bulbs in the 
1954-55 trial. The three chemicals applied were : fluoracetanilide, at 0-3, 0-1, 
and 0-03 per cent ; schradan at 0-3, 0-1, and 0-03 per cent ; and amiton at 
0-1, 0-01, and 0-001 per cent. Thirty-six bulbs were treated at each of these 
concentrations, 20c.c. of insecticide being applied to each pot as before. 
Twelve of the bulbs were treated once only on January 3 ; twelve on January 3 
and 16, and twelve were treated three times on January 3 and 16 and February 1. 


Unfortunately, although 95 per cent of the bulbs were infested, the infestations 
did not develop and no foliage or flower distortion appeared. Bulbs were taken 
at regular intervals during the forcing period and dissected, but the total number 
of mites was too small to give a clear indication of the effectiveness of the 
treatments. Fluoracetanilide when applied at 0-3 per cent with three applica- 
tions caused severe damage to all the bulbs ; the flowers and foliage were badly 
stunted and the bulb scales were rotted. No other treatment caused damage. 
The bulbs flowered between February 29 and March 12 and there was no 
significant difference between the number of saleable flowers produced with 
any of the treatments. The schradan treatment accelerated flowering, 40 per 
cent of the flowers being produced five days before those from the bulbs treated 
with the other materials. 


DISCUSSION 


These preliminary experiments indicate the possibility of improving the 
produce from an infested stock of bulbs. Infestations are usually noticed three 
to four weeks before flowers appear and an insecticide application at this time, 
when mite populations are at their highest, might be expected to improve 
flowering. Dosages for application to forcing boxes remain to be calculated 
and a large-scale trial would be necessary to establish practical directions. 
Tests using these insecticides as dips before planting have shown promise. 


Finally, it must be emphasized that fluoracetanilide and amiton are highly 
toxic substances and that their general use by growers cannot be recommended. 
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SUGAR BEET YELLOWS IN GREAT BRITAIN, 1955 


by R. HULL 
Rothamsted Field Station, Dunholme, Lincoln 


Sugar beet crops were again relatively free from yellows in 1955. In 149 fields 
sampled by the agricultural staff of the British Sugar Corporation, 0-02, 1-5, 
6-4 and 16-0 per cent of the plants had yellows at the end of June, July, August 
and September respectively. At the end of August, 44-7 per cent of the entire 
crop of 405,000 acres had less than 1 per cent of plants with yellows, 47-5 per 
cent of the acreage had between 1 and 20 per cent, 6-5 per cent of the acreage 
had 21-60 per cent, and only 1-3 per cent of the acreage had over 60 per cent 
infected plants. 


Occasional fields in Dorset, Sussex and Suffolk had more than 80 per cent, 
and most crops in south Essex had 21-60 per cent of plants with yellows by 
the end of August. Crops in East Anglia, Lincolnshire and South Yorkshire 
had less than 20 per cent infected plants, whilst those in Holland, Northampton- 
shire, Bedfordshire, in the west, north, and in Scotland had less than 1 per cent 
infected plants. Many crops on light soils were defoliated or turned yellow by 
drought in August, which made diagnosing and counting plants infected with 
yellows virus difficult. Much yellowing resulted also from boron deficiency, 
symptoms of which were observed on 16,000 acres. 


Yellows caused the following calculated losses in 1955 (c.f. Hull, Plant 
Pathology, 1953, 2, 39-43 ; 1954, 3, 130; 1955, 4, 134): 


Estimated 
Potential Estimated 
Calculated Percentage Actual Yield per Acre Yield of Roots __Loss of 
Loss of Sugar Yield Sugar Roots* per Acre* Root Yield* 
At Ct tons tons tons tons (000) 
4-8 3°2 1-86 11-64 12-0 154 


* Converted to equivalent yields at a sugar content of 16 per cent. 
+ A. Assuming 44 per cent loss for each week the plants are showing symptoms. C. Assuming 2-4 cwt loss 
for each 10 per cent infected plants at the end of August. 


The hot, dry summer favoured the development of Aphis fabae on sugar beet 
and a heavy infestation persisted until late August. About 24,000 acres were 
sprayed in July and early August with organo-phosphorus insecticides to control 
this pest, too late, however, to influence yellows incidence. Myzus persicae 
developed late, the average of the monthly counts in 150 sample fields for June 
to September being 4-6, 19-0, 4-7 and 1-6 aphids per 20 plants. 


Both mangold and sugar beet seed crops were relatively free from yellows. 
Plots of sugar beet seed plants taken from all steckling beds used for commercial 
crops had an average of 2-4 per cent of plants with yellows. In October, 5 out 
of 127 commercial sugar beet steckling beds were discarded because they 
contained more than 2 per cent infected plants. Those used for planting the 
1956 seed crop contained an average of 0-21 per cent infected plants. Mangold 
steckling beds had up to 8-7 per cent infected plants; most contained few 
infected plants, partly because all beds were sprayed regularly with insecticide 
and partly because drought delayed sowing and germination until aphids were 
scarce. Stecklings which germinated in early August got yellows in spite of 
regular spraying. 
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THE INFLUENCE ON APHIDS OF THE GLANDULAR 
HAIRS ON TOMATO PLANTS 


by BRUCE JOHNSON 
Waite Agricultural Research Institute, University of Adelaide 


In the course of an investigation on the biology of the Cowpea aphid, Aphis 
craccivora Koch, in New South Wales, it was observed that large numbers of 
migrants alighted on tomato plants, remained feeding on them and died within a 
few days. McKinney (1938) recorded a similar case with migrants of Myzus 
persicae (Sulz). and remarked that “‘ a gum-like exudation from the foliage of the 
plants ” clotted on the tarsal claws of the aphids so that they were unable to 
— their hold on the plant and fell off, or else they stuck in the exudate 
and died. 


An examination of tomato foliage reveals the presence of large numbers of 
smali glandular hairs. These hairs, which have been described by Luckwill 
(1943), consist of a large unicellular base, a stalk of one cell, and a glandular 
head of four spherical turgid cells arranged symmetrically (Plate I, 2). The 
hairs are found on the stems and petioles, where they are particularly dense, 
and on the upper surfaces of the leaves ; there are very few on the under surfaces 
of the leaves. If touched lightly with a needle the head of a hair becomes 
dislodged and the cells collapse, exuding a viscous fluid which adheres to the 
needle and rapidly hardens. The cells may also be dislodged by rain and 
handling or by the brushing of one part of the plant against another. 


Aphids moving on tomato leaves were seen to dislodge these cell clusters, 
and the resulting exudate adhered to their legs, where it hardened. The 
accumulation of exudate from many hairs forms a clog enclosing the claws and 
the adhesive pad at the base of the tibia, thereby making it impossible for the 
insect to cling to the plant. The legs may also become stuck by the exudate to 
the stem of the glandular hairs and then the aphids remain trapped on the leaf, 
where they soon die, probably from desiccation and exhaustion, much as the 
aphids caught on the small epidermal hairs of French beans (Johnson, 1953). 
On the other hand, the failure of A. craccivora and M. persicae to colonize 
tomato is not due solely to the exudate. 


Adults of A. craccivora were confined in small cages on the upper and lower 
surfaces of tomato leaves. On neither surface did the aphids remain alive for 
more than three days, although the legs of those on the lower surface, where 
there are no glandular hairs, did not become clogged with exudate. Attempts 
to maintain colonies of Myzus persicae on tomato plants from which the 
glandular cells had been removed by brushing the epidermis were only partly 
successful. The aphids survived on the plants but did not develop into thriving 
colonies. So, the fact that these two species of aphids do not generally become 
established on tomato is probably due to some physiological incompatibility, 
rather than the physical effect of the glandular hairs. 


Other species of aphids, however, are capable of living on tomato plants. 
West (1946) apparently had no difficulty in rearing large numbers of 
Macrosiphum solanifolii (= euphorbiae (Thomas)) on tomatoes ; and Speyer 
and Parr (1946) found small colonies of the same aphid on tomato plants, 
although they were unable to establish it in the greenhouse. They considered 
that the sap might contain some toxic principle which was not uniformly 
distributed in the tissues, since the aphids mainly died on the stems and the 
upper surfaces of the leaves. It would appear from the above observations 
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that the aphids were prevented from becoming established due to the effects 
of the exudate from the glandular hairs. 


The fact that migrants of A. craccivora and M. persicae remained on the 
tomato plants until they died suggests that some factor besides a tolerance of 
the sap may have been responsible for their not taking flight again. Aphids 
moving over surfaces where the glandular hairs are dense get their legs smeared 
with the sticky exudate, and this may be instrumental in preventing or 
discouraging them from taking off. The more tolerant the aphid is of tomato, 
the longer it will spend wandering on the plant after alighting (Johnson, 1955) 
and the greater will be the chance of it being unable to take off again owing to 
the accumulation of the exudate on its legs. 


Kennedy (1950) inferred that some aphids alighting on tomatoes do take off 
again from the fact that, on some occasions, high percentages of plants are 
found infected with “ fernleaf ’’ disease in the absence of colonies of aphids on 
the plants. ‘“‘ Fernleaf’’ symptoms can be caused, among other things, by 
cucumber mosaic virus, which is transmitted by a number of species of aphids. 
It is possible that the spread may be due to aphid species which are less tolerant 
of tomato than A. craccivora and M. persicae and which, therefore, do not move 
about sufficiently on the plant after alighting to be hindered by the glandular 
hairs, but take off again soon after probing—and incidentally inoculating the 
plant with virus. 


Glandular hairs which appear to be identical to those on tomato are present 
on the foliage of potato plants but are far less dense and apparently have a 
negligible effect on the aphids. If it were possible to breed a potato variety with 
dense glandular hairs, an approach might be made towards reducing the amount 
of virus spread in potato crops. Most spread of potato virus is apparently due 
to alatae of M. persicae which, after alighting on potato, frequently spend a 
considerable time wandering about (Taylor, 1955). If during their wandering 
they had to move through areas of dense glandular hairs, as they do on 
tomatoes, their legs would become covered with the sticky exudate, take-off 
would be inhibited and their efficiency as vectors would be reduced. 
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1. Egg on inner surface of leaf sheaf. 15 


GLANDULAR HAIRS ON TOMATO PLANTS (see pp. /3/-2) 





2. Photomicrograph, (right) of upper surface of tomato leaf showing glandular hairs ; and (left), detail 
further enlarged to show gland cells at apex. 
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Left : Untreated plant showing loss of roots and severe damage to crown and bases of leaves. 
Right : Plant which had received drench treatment. Variety: Late Pink. September 1954. 


PLATE II 





RROT WN CELERY (see pp. 115-9) 








| 
) DRENCHED DUSTED DRENCHED 


|. Drenched and dusted rows in comparison with untreated rows (on right) on an observation field 
at Southport. September 1954. 








2. Effect of gamma-BHC drench treatment in 1954. Similar results were obtained with aldrin and 
dieldrin. Variety: Late Pink. 
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LUCERNE MOSAIC VIRUS IN POTATO 





Photo: Rothamsted Experimental Station 


Local lesions of lucerne mosaic virus on inoculated leaf of Phaseolus vulgaris (variety Prince) 
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LUCERNE MOSAIC VIRUS IN POTATO—A NEW 
RECORD FOR THE BRITISH ISLES 


by D. E. RICHARDSON 
National Institute of Agricultural Botany, Cambridge 
AND T. W. TINSLEY 
Rothamsted Experimental Station, Harpenden, Herts 


While testing the N.I.A.B. stocks of seed potatoes for virus X in 1954, two 
leaf samples from apparently normal potato plants gave unusual symptoms on 
Nicotiana tabacum L. var. White Burley and Datura stramonium L. Sap 
extracted from the same potato plants gave no reaction with potato virus X 
antiserum (N.I.A.B., 1954). The leaf samples came from plots of the varieties 
Ulster Premier and Majestic, growing in a part of Co. Antrim, Northern Ireland, 
away from other potatoes and where aphids are relatively few. From the 
symptoms it causes in various plants, and from plant protection and serological 
tests, this virus has been identified as a strain of the lucerne mosaic virus, and 
it will be referred to in this paper as the N.I.A.B. strain. 


For many years lucerne mosaic virus has been known in the U.S.A. in both 
legumes and potatoes, and in Europe, strains have been reported from Bulgaria 
(Kovachevski, 1942), the Netherlands (Oswald, Rozendaal and van der Want, 
1955) and in Germany (K6éhler and Klinkowski, 1954). A virus with properties 
very similar to lucerne mosaic virus was described in lucerne and trefoil at 
Cambridge (Klesser, 1951). 


SYMPTOMS CAUSED BY THE N.I.A.B. STRAIN IN POTATO AND OTHER HOSTS 


Potato. The varieties, Arran Pilot, Arran Viking, Craigs Alliance, Craigs 
Royal, Doon Star, Dr. McIntosh, Home Guard, King Edward, Majestic, 
Ulster Chieftain, Ulster Dale, Ulster Premier, Ulster Prince and Ulster Supreme 
were infected by inoculation with sap, but no leaf or tuber symptoms were 
observed. The virus entered and survived in the tubers of only 8 out of 30 
plants known to be infected ; the infected plants from these tubers again showed 
no symptoms on the leaves. 


Tobacco. Irregular shaped, necrotic lesions developed on the inoculated leaves 
about 8 days after inoculation. Systemic symptoms consisted of a yellow 
mottle, necrotic lesions and ringspots, which were very conspicuous in the 
winter. The infected plants eventually recovered ; the newly-formed leaves 
were symptomless, and contained only a very little virus. 


Datura stramonium. The inoculated leaves were usually symptomless ; 
systemic symptoms, yellow spots and necrosis, appeared in about 20 days and 
the plants grew away from the disease like tobacco. 


Phaseolus vulgaris var. Prince. Necrotic local lesions appeared within 2-3 days 
after inoculation. The lesions were first red, usually about 2-4 mm in diameter, 
and later had a brown centre surrounded by a dark ring (Plate IV). Necrosis 
sometimes spread from the lesions along the veins. In the winter months the 
virus occasionally became systemic in French bean, causing the complete 
collapse of the plant. 

A wide range of other host plants were infected with this virus. These 
included : Vicia faba L. (necrosis and wilting) ; Pisum sativum L. (symptom- 
less) ; Petunia hybrida Vilm. (yellow mottle) ; Zinnia elegans Jacq. (yellow 
mottle) ; Calendula officinalis L. (necrosis, stunting and distortion) ; Gomphrena 
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globosa L. (local lesions) ; Beta vulgaris L. (chlorotic local lesions) ; Cucumis 
sativus L. (chlorotic local lesions, yellow mottle and distortion) ; and Apium 


graveolens L. (yellow mottle). Attempts to infect lucerne by sap inoculation 
were unsuccessful. 


PROPERTIES OF N.I.A.B. STRAIN 


The virus is readily transmitted by sap inoculation and by the aphid Myzus 
persicae (Sulz.). A greater proportion of aphids transmit when they are first 
prevented from feeding and then fed for only a few minutes on the infected 
plants, than when they feed for long periods on the infected plants before being 
transferred to healthy ones. Aphids cease to be infective within a few hours of 
leaving infected plants. The virus is inactivated in sap by heating between 
55-60° C for ten minutes or by standing for ten days at 18° C. Sap from tobacco 
was still infectious when diluted to 1: 2000 but not to 1: 4000. Tobacco 
plants systemically infected with a mild strain of lucerne mosaic virus (LMV), 
isolated from lucerne growing on the Rothamsted farm, resisted subsequent 
invasion by the N.I.A.B. strain. Antisera prepared against the N.I.A.B. strain 
gave a specific precipitate when mixed with clarified sap from tobacco plants 
infected with the Rothamsted LMV. An antiserum, kindly provided by Dr. 
van der Want of Wageningen, prepared against a strain of LMV present in the 
Netherlands, also specifically precipitates the N.I.A.B. virus. 


DISCUSSION 


Reports from the U.S.A. of lucerne or alfalfa mosaic virus in potato, record 
symptoms ranging from a bright yellow mottle or calico (Porter, 1931) to severe 
leaf, stem and tuber necrosis (Oswald, 1950). However, Oswald et al. (1955) 
reported that many potato varieties grown on the continent of Europe tolerate 
infection, and our results support that this is also true of most common British 
varieties. This being so, the virus may often infect potatoes, but the fact would 
pass unnoticed. Not only do the infected potatoes show few or no symptoms, 
but the usual method of testing for infection, by inoculation to tobacco or 
Datura spp., is not to be relied upon, for the symptoms it causes in these plants 
are readily confused with those caused by potato virus X. A more suitable 
test for LMV would be to inoculate French bean, var. Prince. The virus is 
unlikely to spread rapidly, because it only survives in a small proportion of the 
tubers produced by an infected plant. 


The photograph was taken by Mr. V. Stansfield, F.R.P.S. 
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THE EFFECT OF HEIGHT OF OBSERVATION IN 
FORECASTING POTATO BLIGHT BY BEAUMONT?’S 
METHOD 


by J. M. Hirst AND O. J. STEDMAN 
Rothamsted Experimental Station, Harpenden, Herts 


To forecast outbreaks of Potato Blight, Phytophthora infestans (Mont.) de Bary, 
Beaumont (1947) proposed that the disease would appear within 21 days of a 
period of at least 48 hours with temperature not less than 50° F-and relative 
humidity not less than 75 per cent. In devising and testing these proposals 
Beaumont used meteorological observations made partly among potato foliage, 
partly in louvred screens 4 feet above ground level, or extracted from daily 
weather maps. He said (p. 49) “ In 1929 and 1930 only three humidity readings, 
at 9 a.m., 3 p.m. and 9 p.m., were available, but in subsequent seasons the data 
were taken from a recording hygrometer placed among the potatoes”. Between 
1929 and 1939, when the observations were made, little was known of the 
considerable changes in temperature, relative humidity and dew point which 
occur at different heights in and above potato crops, and the need to define 
precisely the position of instruments was not appreciated. Beaumont’s 
description has been variously interpreted. 


Grainger (1950) made his observations in a louvred screen 4 feet above 
ground level ; and in all the forecasting in England and Wales since 1950, from 
observations at weather stations operated by the Meteorological Office (Large 
1953 and 1956), the instruments were also at this level. In contrast, while 
modifying Beaumont’s proposals to suit observations at 2-2 metres, Post and 
Richel (1951) concluded that the original observations were made at 40 cm 
above ground level. Beaumont (in /it.) has clarified his original description as 
follows: “‘ On page 49 it is stated that they (the meteorological observations) 
were taken in a screen among the potatoes. It has probably been assumed from 
this that the instrument was at the usual height for meteorological 
instruments. I should have explained that it was at ground level in order to 
correspond as closely as possible to the conditions among the potato plants ”’. 


Detecting the occurrence of Beaumont’s critical weather periods requires 
either hourly observations, which are possible only at fully-manned weather 
stations, or the use of expensive continuously-recording instruments, which 
would need visiting daily to avoid excessive delay in issuing warnings. When 
records taken at existing weather stations can be used for blight warnings, the 
cost and difficulty of establishing special stations with instruments in crops is 
avoided. Side by side with the above-mentioned forecasting work in England 
and Wales employing screen observations, we have compared the occurrence 
of Beaumont periods in screens and in crops at several stations over the years 
1951 to 1955, and studied them in relation to the blight outbreaks. 


CROPS AND INSTRUMENTS 


At Rothamsted Experimental Station, Harpenden, Herts and the N.A.A:S. 
Experimental Husbandry Farm, Terrington St. Clement, West Norfolk, 
records were made both in screens and in crops. At the National Vegetable 
Research Station, Wellesbourne, Warwickshire, and the Essex Institute of 
Agriculture, Writtle, Chelmsford, Essex, instruments were operated in crops 
only. Rothamsted was the only station where it was convenient to install 
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instruments in a crop before the final earthing-up of the ridges: therefore, 
elsewhere, some early critical periods may have been missed. Wherever 
possible, the instruments were placed in unsprayed crops of the variety Majestic, 
but some were placed in King Edward. Seed tubers were planted 15 to 18 inches 
apart in rows 27 to 28 inches apart. The dates of blight outbreak represent 
the first reports of the fungus having destroyed 0-1 per cent of the potato foliage, 
as defined by the British Mycological Society’s Key (Anon., 1947). 


Distant-reading, wet- and dry-bulb, mercury-in-steel thermographs (Middleton, 
1947) are among the few instruments sufficiently robust and reliable to withstand 
use among crops for long periods. They were used throughout these 
observations, despite the disadvantage of large, sensitive elements that are 
difficult to protect and ventilate adequately. As with most other psychrometers, 
they may record a slightly higher humidity than the actual, but experience 
has shown that the record of warnings agrees well with that from other 
instruments. The recorders were placed in weatherproof shelters from which 
the capillary tubes led to the wet- and dry-bulbs, either in the louvred 
(Stevenson) screen 4 feet above ground level, or in the crop, midway between 
two potato ridges and level with their crests, 10-12 inches above the base of the 
intervening furrow. Well-ventilated covers of thin weatherproof plywood 
(asbestos-cement sheet in 1951), painted white, protected the sensitive elements 
of the crop instruments. At Rothamsted, temperature and relative humidity 
were calculated every even-hour (every hour during the blight epidemic). 
Thermograph charts from the other stations were examined, at every even- 
hour only, to see if the weather satisfied the requirements proposed by Beaumont 
and, in connection with other investigations, to find how often the relative 
humidity was 90 per cent or more. 


HUMIDITY COMPUTATION GRID 


To provide this information quickly, avoiding the need for tedious computa- 
tions or special instruments, a simple grid was constructed (Fig. 1). On a 
blank weekly thermograph chart a “ dry-bulb temperature line”’ was drawn 
with an arbitary slope of 2° F per 2 hours; the line was curved because the 
vertical axes of the chart are curved. A similar line was temporarily marked 
10° F below the first to represent the temperature recorded by the wet-bulb 
pen in saturated air, because the wet-bulb pen was set 10° F low so that it did 
not foul the dry-bulb pen at high humidities. Below this, two more lines were 
drawn, connecting points representing the depression of the wet-bulb in air 
at 90 or 75 per cent relative humidity at each 2° F step of dry-bulb temperature. * 
The dry-bulb temperature line and the lines representing the position of the 
wet-bulb pen at 90 and 75 per cent relative humidity were then transferred to a 
sheet of thin transparent plastic. To use the grid, a thermograph chart is pinned 
to a board with its lower edge in contact with a base-plate fixed to the lower 
edge of the board. The transparent plastic grid is laid over the chart with its 
lower edge in contact with the base-plate, thus ensuring the same register 
between the chart and the grid as between the chart and the thermograph pens. 





* The grid lines should be plotted from the full data available in the Hygrometric Tables, 
published for the Meteorological Office by Her Maijesty’s Stationery Office (M.O.265. 4th 
edition, reprinted 1949, price 1s.). The figures for 5 deg. intervals, here extracted for 
convenience of reference, are as follows : 
Dry Bulb Temperature (° F) ae 55 60 65 70 75 80 
Depression of Wet Bulb (° F) 
75 per cent Relative Humidity... 3-5 
90 per cent Relative Humidity.. 1-4 
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The grid is moved along so that its dry-bulb temperature line makes a triple 
intersection with the dry-bulb pen trace and each successive vertical even-hour 
time axis. Relative humidity is greater than 90 per cent when the wet-bulb 
pen trace is above the 90 per cent line on the grid, between 90 and 75 per cent 
if it lies between the two lines, and below 75 per cent if the wet-bulb pen trace 
is below both the humidity lines. 
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Fig. 1. Use of transparent plastic grid for reading relative humidities of not less than 
75 (or 90) per cent directly from the wet- and dry- bulb traces on thermograph charts. 
For explanation see text. 


OCCURRENCE OF BEAUMONT PERIODS AND BLIGHT OUTBREAKS 


Fig. 2 shows the times during which instruments were working at each 
station in the years 1951 to 1955, together with the dates of blight outbreak and 
the occurrence of both full Beaumont periods and near-critical periods. In 
1951, full periods occurred in the screens at Rothamsted and Terrington during 
the second half of June but were not followed by blight within 21 days. 
Unfortunately, the thermograph was not installed in the crop at Terrington 
until early July. At Rothamsted, however, there were no corresponding periods 
at crop level, because the humidity fell below 75 per cent during sunny spells 
at midday when crop air temperature considerably exceeded that in the screen. 
In 1951, late planting and dry weather delayed growth and the foliage canopy 
was not complete until mid-July. No further periods were recorded in the 
screen at either station until the end of August or early September, when blight 
was too firmly established for a late spraying to have effectively retarded the 
progress of the disease. At crop level, however, after rain in late July and early 
August, critical or near-critical periods became almost continuous: The foliage 
canopy was then complete, and by intercepting incoming radiation and restricting 
air movement over the wet soil it reduced evaporation and preserved high 
humidity around the plants. 


In 1951, therefore, screen observations failed at both stations because they 
gave false alarms in June and then did not foretell the subsequent outbreak in 
mid-August. Crop level observations at Rothamsted were more successful 
because there were no critical periods in June and, although the July period 
finished 25 days before the blight outbreak, it allowed the fungus to spread 
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from infected plants to surrounding healthy ones in another experiment at 
Rothamsted. At both stations the crop warnings in early August were valid. 
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Fig. 2. Occurrence of Beaumont Periods in crops and screens in relation to blight outbreaks. 


In 1952, no full periods occurred in the screen at Rothamsted throughout 
the whole season, and the outbreaks between August 13 and 20 were not 
predicted. A period when the weather was nearly critical occurred in both 
crop and screen at the end of May. No blight was found in field crops until 
more than two months later, but two sporangia, typical of P. infestans, were 
trapped at 4 a.m. G.M.T. on June 1. This is the earliest date when sporangia 
have been seen on slides from spore traps at Rothamsted ; no artificially 
infected plants had been put in the open and the source of these sporangia was 
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not found. June and July 1952 were warm and dry and no further critical 
weather occurred until early August, when crop instruments alone successfully 
indicated the blight outbreaks in the middle of the month. At Terrington 
(both levels) and Wellesbourne (crop only) critical periods occurred in June 1952. 
Subsequently, both crop instruments predicted blight outbreaks in their districts 
in mid-August. In the crop at Terrington no blight was found until September 
17 and then only in a trifling amount, although localized outbreaks occurred 
in the district. At Birmingham, the nearest synoptic station to Wellesbourne, 
the outbreak was not preceded by a valid critical period in the screen. 


The weather during the summer of 1953 caused rapid growth of potato haulm. 
May was warm with average rainfall, June a dull, humid month, and July 
unsettled with rainfall above average. There were more Beaumont periods 
early in the season than in the preceding years. The blight outbreaks, except 
at Writtle, were also earlier than usual; but, even so, the mid-June warning 
periods were premature at all stations. The crop instrument at Terrington was 
not installed until after the first critical period occurred in the screen. The 
premature periods at Wellesbourne were followed by valid critical periods in 
the crop in mid-July, preceding the outbreak, but there was no corresponding 
period shown by the screen instrument at Birmingham. 


In 1954, potato crops were retarded by a cold, dry April, but grew normally 
in May. June, July and August were cool and dull with rainfall above average. 
At Rothamsted the periods in mid-June were not valid but probably of great 
importance to the development of the epidemic, because they allowed the fungus 
to spread from the first infected shoots, as already described by Hirst (1955). 
Elsewhere, critical periods in June were not recorded owing to the late installation 
of instruments, but the outbreaks were preceded by later valid periods both in 
the crops and in the screens. 


July and early August 1955 were exceptionally warm and dry at all stations 
except Terrington. Where blight appeared, it did so late and spread only 
slowly until late September, when heavy infections occurred on those crops 
which had not already died from other causes. At Rothamsted, both in the 
crop and screen, the short critical periods in June were not valid, whereas those 
in mid-August successfully forecast blight outbreaks at the end of the month. 
During July east-coast areas experienced persistent sea fog accompanied by 
temperatures below average, but there was little rainfall. At this time the 
screen instrument at Terrington recorded two long warnings, but conditions in 
the crop never became critical and the average relative humidity on some of 
these days was lower in the crop than in the screen. The July periods were not 
followed by any general outbreak, although a few slight attacks were recorded 
at the end of the month in scattered fields close to the sea. Both crop and screen 
instruments recorded periods which predicted the subsequent outbreak equally 
well. No blight was found and no warning given by the crop instrument at 
Wellesbourne. 


DISCUSSION 


In formulating his proposals, Beaumont (1947) claimed only that “ the 
temperature-humidity rule was slightly more precise and simpler to apply ” 
than van Everdingen’s (1926) method of forecasting. Although the occurrence 
of weather that satisfies the rule, whether recorded in screens or in crops, 
is not invariably followed by blight outbreaks, when the rule is combined with 
experience and knowledge of the state of potato crops and the behaviour of the 
fungus it provides a workable basis for forecasting. 
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Measuring the weather in crops often forecasts outbreaks more reliably than 
measuring it in screens, but the difference between the two varies from year to 
year. In wet summers there appears to be little advantage in making crop 
observations, but in the drier summers they may predict the relatively late 
outbreaks of blight considerably more accurately. Critical periods occur at 
both heights during typically warm, humid spells of “ blight ” weather. When, 
early in the season, the periods recorded in crops differ from those in screens 
it is usually because of the proximity of the crop instrument to exposed dry soil, 
which heats quickly; later in the season such differences are caused by 
persistence of high humidity close to wet soil protected by dense foliage. Such 
changes are not likely to be detected by instruments in screens at 4 feet above 
_ ground level. Critical periods not followed by blight within 21 days were 
common early in the season at both heights, and this method of forecasting was 
rarely successful unless these were disregarded. A fixed ‘‘ zero date ” (Grainger, 
1950) may, however, impair forecasts when blight occurs early in well-developed 
crops and cause early stages in the cryptic development of the epidemic to be 
disregarded. 


The differences between crop and screen warnings are considerable, but 
smaller than might have been expected. Large (1953, 1956) has shown that 
screen warnings from synoptic stations provide guidance of great value in 
forecasting regional blight outbreaks. Analysis of his “ operation charts ” 
shows that observations from instruments in the crops may be of the greatest 
assistance in just those districts and seasons in which the screen warnings are 
deficient. As neither method is perfect, the expense of establishing a full system 
of special stations equipped with crop instruments does not seem justified, but 
it would appear wise and practical to improve upon screen forecasting by 
establishing a supplementary crop station in each important potato-growing 
district. 


We are grateful to the Director of the Meteorological Office for the loan of instruments, 
to Mr. A. Beaumont for advice, and to all those who allowed us to install and then maintained 
the instruments at Terrington St. Clement, Wellesbourne and Writtle. 


REFERENCES 
ANON. (1947). The Measurement of Potato Blight. Trans. Brit. mycol. Soc., 31, 140-1. 


BEAUMONT, A. (1947). The Dependence on the Weather of the Dates of Outbreak of Potato 
Blight Epidemics. Trans. Brit. mycol. Soc., 31, 45-53. 


EVERDINGEN, E. VAN. (1926). Het Verband Tusschen de Weergesteldheid en de Aardappel- 
ziekte (Phytophthora infestans). Tijdschr. PlZiekt., 32, 129-40. 


GRAINGER, J. (1950). Forecasting Outbreaks of Potato Blight in West Scotland. Trans. 
Brit. mycol. Soc., 33, 82-91. 


Hirst, J. M. (1955). The Early History of a Potato Blight Epidemic. Plant Pathology, 4, 
44-50. 

LarGE, E. C. (1953). Potato Blight Forecasting Investigation in England and Wales, 1950-52. 
Plant Pathology, 2, 1-15. 


LarGE, E. C. (1956). Potato Blight Forecasting and Survey Work in England and Wales, 
1953-55. Plant Pathology, 5, 39-52. 


MIDDLETON, W. E. K. (1947). Meteorological Instruments. 2nd Edition, Univ. of Toronto 
Press, Toronto. 


Post, J. J. and RIcHEL, C. (1951). De Mogelijkheden tot Reorganisatie van de Waarschuwing- 
sdienst voor Aardappelziekte. Landbouwk. Tijdschr., 63, 77-96. 


140 














er OVS KY 


to 


el- 








CONTROL OF CARROT FLY ON CARROTS AND 
PARSNIPS 


by L. E. W. STONE 


National Agricultural Advisory Service, Bristol 


Although Wright (1955) and Maclagan (1955) have reported good results using 
seed dressings containing gamma-BHC for the control of Carrot fly, Psila rosae 
F., both have found that there is risk of tainting the carrot crop ; Wright has 
found that tainting is increased on soils of low organic content and particularly 
when the carrots have had a short growing period. 


Gamma-BHC seed dressings have been used in the South-West on both 
carrot and parsnip seed for some years, and on crops grown on light sandy 
soils taint has been very difficult to detect by cooking in the laboratory. 
Moreover, the produce from a number of trials has been sold by the growers 
concerned and no complaints of abnormal flavour have been made. In all 
cases, the heavier dressings have been applied using flour paste as a sticker, 
and this may explain why tainting has been found to be unimportant. 


The experiments described in this paper were laid down as randomized blocks, 
usually with four treatment replications. Five or more rows 10 yards long 
were sown per plot, the outermost row on each side being ignored in assessing 
the results. At Frenchay, the local practice of sowing the rows 10 inches apart 
was followed for both carrot and parsnips. The rows were 12 inches apart at 
Easterton. 


TRIALS ON CARROTS 


The influence of gamma-BHC seed dressings was tested on early carrots 
(var. Early Market) at Frenchay in 1953-54. In 1953, seed was dressed with 
one, three and six ounces per pound of seed, 50 per cent gamma-BHC being 
used. The seed was sown on March 16 but little or no first generation attack 
developed on the site. The plots were left down to test the persistence of the 
treatments and the plants suffered a heavy attack by flies of the second generation. 
Thirty carrots per plot were examined on October 7. 


TABLE 1 
EFFECT OF GAMMA-BHC SEED DRESSINGS ON CARROTS, FRENCHAY 1953 
Percentage Attack on Percentage Percentage 


Treatment Crown Root Clean Germination 
6 oz/Ib re site ae _ 0:8 75°8 24-2 84 
3 oz/Ib ie we as ae 3-3 92-5 9-2 85 
1 oz/Ib as es a ae 22:5 99-3 0:8 83 
Control eis ay" = nn 50-8 99-3 0-8 84 


Damage by Carrot fly larvae was divided into “‘ crown ” and “ root ” attack 
at the point of inflexion of the carrot. Table 1 shows that the upper portion of 
the carrot was given a very high degree of protection despite the long growing 
period. Taking carrots as a whole, however, it was clear that the protection 
given by the seed dressings had broken down, although some degree of control 
by the heavier dressings was still discernible. Germination was not affected 
by the treatments. 


In 1954, two sites on the same holding were planted. A preparation containing 
75 per cent gamma-BHC and 10 per cent thiram was used at one and two 
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ounces per pound of seed. The carrots were sown on April 6 and both sites 
suffered a heavy attack of first generation flies. The results were spectacular ; 
when samples were taken on July 19 only a few plants remained near the centres 
of the untreated plots, whereas a full plant stand remained on plots sown with 


treated seed. Fifty carrots per plot were examined and the results are 
summarized in Table 2. 


TABLE 2 
EFFECT OF GAMMA-BHC AND THIRAM SEED DRESSINGS ON CARROTS, FRENCHAY 1954 
Percentage of Clean Percentages in 
Carrots Angular Transformat’on 
Treatment Site I Site II Site I Site II 
2 oz/Ib _ oo eu = 92:4 96°3 74:1 79-0 
1 oz/Ib si ue ae mi 82-6 88-0 62°9 69°8 
Control = is $s 5-0 7:5 12°5 15-4 
LSD (P = 0-05) ; oa és 5:9 7: 
(@=0-01)._—.. — 7” 9-0 11-7 


It is clear that seed dressing had protected the plants from a severe attack 
of Carrot fly. The one ounce dressing gave a good commercial control ; the 
two ounce even better. Samples of each treatment were cooked and submitted 
to eleven people at Provincial Headquarters, who were asked to place them in 
order of flavour. The best possible total score would thus be 11 and the worst 33. 
The total scores were very close—18 for control and 17 each for the one- and 
two-ounce treatments. It appeared that no discernible tainting or loss of 
flavour had resulted from the seed treatments. 


An attempt was made in 1955 to compare aldrin, dieldrin, and gamma-BHC 
seed dressings, the experiment being laid down on a site at Bromham, Wiltshire, 
which had had a severe attack of Carrot fly in 1954. One ounce of actual 
insecticide was used per pound of seed in each case. Although laboratory tests 
showed that the treatments retarded germination by a few days, the final counts 
were : control, 86-5 per cent ; gamma-BHC, 83-5 per cent; dieldrin, 83 per 
cent; and aldrin, 81-5 per cent. The seed was sown on March 29. One 
hundred roots per plot were examined on July 29, and it was found that only 
13-7 per cent of the control plants had been attacked, all seed treatments having 
given almost complete protection. Since no attack by second generation flies 
developed, it was not possible to compare treatments at a later date. 


TRIALS ON PARSNIPS 


Earlier trials in the South-West (Stone, 1954) showed that the development 
of canker in parsnips was closely correlated with attack by Carrot fly larvae. In 
the spring of 1954 trials were laid down at two centres in an attempt to control 
Carrot fly on maincrop parsnips ; at Frenchay, on sandy loam where Carrot 
fly has been a pest for some time, and at Easterton, Wilts, on Greensand where 
Carrot fly damage only became important in 1953. 


Against the first generation four treatments were used : control ; one ounce 
to one pound seed dressing using 75 per cent gamma-BHC ; two ounces to 
one pound seed dressing ; and dieldrin spray. For the second generation all 
treatments except control were sprayed with dieldrin. 


At Frenchay, the plots were sown on April 6 with the variety Lisbonnais. 
Spraying with 0-1 per cent dieldrin at 50 gallons per acre was carried out on 
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CONTROL OF CARROT FLY 


May 11. Examination of 10 roots per plot on July 23 revealed a severe first 
generation attack. Only 10 per cent of the treated plants were clean, compared 
with 50 per cent (sprayed), 70 per cent (one ounce dressing) and 90 per cent (two 
ounce dressing). On July 27, all treatments except control were sprayed with 
dieldrin, the object being to give the crowns a complete cover of insecticide, 
although this was found to be impossible owing to the closeness of the rows and 
the bulky foliage of the crop. Final counts were made on October 20, when 
20 parsnips per plot were lifted and examined for Carrot fly mines and the 
presence of canker. At Easterton, the trial was sown on April 9 and the dieldrin 
spray treatment was applied on May 21. Here the grower’s own seed was used 
and the rows were sown one foot apart. Preliminary samples were lifted on 
July 28, when all the plots except the controls were sprayed with dieldrin. At 
this stage 57-5 per cent of the untreated plants were clean and treated plants 
were virtually unaffected. Since germination was very low, it was easy to 
reach the crowns of the plants with the insecticide. Final counts were made on 
October 7. 


Table 3 summarizes the final counts from each site. It is clear that at 
Frenchay an incomplete cover of dieldrin failed to prevent the second generation 
attack, and canker development was severe. At Easterton, control was much 
more successful and canker development was slight. The rainfall in this area 
between June and September was 13-1 inches compared with 14-9 inches at 
Frenchay. 


TABLE 3 


PARSNIP TRIALS 1954, FINAL COUNTS OF CLEAN ROOTS 


Site Frenchay Easterton 
Treatment Carrot Fly Canker Carrot Fly Canker 
per cent degrees* per cent degrees per cent degrees percent degrees 
Sprayed twice «« -18°3 21-1 30-0 32-8 85-0 67-4 96-3 82-2 
2o0z/lb + spray .. 10-0 15-2 43-3 41-1 76-2 61-1 90-0 71-9 
1 oz/lb + spray .. 10-0 15-2 25-0 29-9 67-5 55°5 80-0 63-8 
Control .. -« Wal Nil 16-7 23-2 3-8 7°8 31-3 35-5 
LSD = 0-05) .. 25-6 13-1 14-0 11-0 


* Angular transformation. 


It seems likely that in areas where Carrot fly is prevalent, spraying against 
the second generation on maincrop parsnips will not give economic control 
unless the crowns are given an adequate cover of insecticide. More than one 
spray may be necessary to control a severe attack. 


This work has been carried out in the Entomology Department, N:A.A.S., Bristol. Thanks 
are due to Mr. J. G. Mayor, who sowed all the field trials, and to Miss A. N. F. Pain, who 
rendered valuable help in assessing the results. 
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OBSERVATIONS ON THE BIOLOGY OF THE 
BLACK CURRANT SAWFLY 


by ADELINE M. Brock 


National Agricultural Advisory Service, Shardlow 


For many years there have been occasional reports of Nematus sp. larvae 
feeding on black currants, but it was not until 1953 that R. B. Benson (Ent. 
mon. Mag., 1953, 89, 60-2) described a new species, Nematus olfaciens, from 
specimens feeding on black currants in Angus and Gloucestershire. He 
identified it with a species present for several years in Finland. This species 
has come into prominence as a pest in black currant plantations in many 
counties in 1954 and 1955 and severe defoliation occurred in some areas, 
particularly in Norfolk and Herefordshire. 


This pest has been present for several years in a large plantation in Kesteven. 
The intensity of attack has varied from year to year and in 1954 and 1955, 
when observations were made, damage was not severe. 


DESCRIPTION AND LIFE HISTORY 


The adults, which are 5-64 mm long, have a black head and orange-yellow 
abdomen and legs.. They fly among the bushes or.run actively over the leaves, 
especially on sunny days, but were not observed at any distance from the bushes. 
Emergence began in mid-May and continued until mid-June in 1954 and until 
early July in 1955. Adults were again on the wing from the third week of July 
until early September in 1954 and from mid-July until mid-September in 1955. 
Oviposition started very shortly after emergence of the adults. The eggs 
are oval, whitish and about one mm long, and are inserted in shallow slits 
along the minor veins on the underside of the leaves. The lower leaves in the 
centre of the bushes are most frequently selected for oviposition. In the field 
the number of eggs per leaf is small, varying from 1 to 7 for the first generation 
(average 2-9 for 45 leaves) and from 1 to 26 (average 4-2 for 50 leaves) for the 
later broods. In 1954, eggs were found from the end of May to the third week 
in June and from the third week of July to early September, while in 1955 there 


was no distinct break in June and eggs were found every week from mid-May 
until mid-September. 


The newly hatched larva is translucent, greyish-white with a pale brown head. 
After the first moult the body is greenish, with the first, eleventh and back half 
of the last abdominal segment having a yellowish tinge which becomes more 
pronounced in the later instars. The body is covered with a number of large 
setiferous black warts and the green head bears numerous small black spots. 
Larvae were present on the bushes from early June until late September in 
both years, and during August eggs and larvae of all stages could be found 
together. The fully-fed larva moults and enters a prepupal stage in which the 
body is yellowish-green with a green head and all the black warts and spots 
disappear. After a few hours on the bush the prepupa descends into the soil 
under the bush, where it spins an oval, dark-brown cocoon to which soil particles 
adhere. Cocoons were found to a depth of six inches, the majority occurring 
in the top two inches. Pupation takes place within the cocoon, adults emerging 


after two or three weeks in the summer, the later broods overwintering in the 
cocoon. 


Observations in Kesteven indicate that there are two main generations a 
year, the first occurring in May-July, and the second in July-September, 
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BLACK CURRANT SAWFLY 


overwintering in the cocoon. A partial third generation may overlap the 
second in late August and September. The number of eggs and larvae found 
during September was very small in both years, although in other parts of the 
country many eggs and larvae were present during September. 


DAMAGE 


On hatching, the young larvae chew small holes in the leaves, giving 
them a shot-holed appearance. This stage may be overlooked as there are 
few holes per leaf and the damaged leaves are often in the centre of the bushes. 
After enlarging the holes, the larvae move to the edges of the leaves where they 
adopt the characteristic feeding attitude of many sawfly larvae, eating away 
the leaves.and leaving only the stalk and stumps of the main veins. Bushes may 
be completely defoliated in a heavy infestation and this may cause autumn 
flowering and reduction of the crop in the following year. Attack has been 
recorded on the following varieties: Amos Black, Baldwin, Boskoop Giant, 
Cotswold Cross, Mendip Cross, Wellington XXX and Westwick Choice. 
Observations in the West Midlands indicate that Wellington XXX may be less 
susceptible to attack than other varieties, but Mendip Cross and Baldwin have 
been severely attacked. 


LABORATORY OBSERVATIONS 


Adults in captivity live up to two weeks. The females oviposit readily when 
brought into contact with the host plant, frequently without feeding or mating, 
and parthenogenesis is common. Un-mated females produce males only, while 
mated females produce females only. Just before laying eggs the female runs 
actively over the leaf feeling for a suitable oviposition site with the tip of the 
abdomen. A shallow slit is cut in the vein and the egg protruded until it is 
gripped by the edges of the slit. The time taken to deposit a single egg varies 
from 60 to 90 seconds. The eggs, which measure 1-1 mm x 0-3 mm when 
laid, swell up until they are 1-5 mm x 0-4 mm before hatching, when the young 
larva is visible inside the egg. The incubation period averages 10 days at 
temperatures varying from 10-5 to 17-2° C. Larvae developing into males have 
four feeding instars, attaining a length of 11-13 mm in 14~-16 days, while larvae 
producing females pass through five feeding instars and are 14-16 mm long after 
22-23 days (measurements of live larvae). Measurements of the width of head 
capsules of a random sample of larvae collected in the field are given below 
and show five fairly clearly defined instars, though the difference between the 
extremes of the fourth instar and the larger sizes of the third and smaller sizes 
of the fifth are very small. 


MEASUREMENTS OF WIDTH OF LARVAL HEAD CAPSULES 


Instar .. - aa - a 1 2 3 4 5 
Average head width (mm) .. .. 0°47 0-67 0:94 1-2 1-55 
No. of larvae measured ats ae 127 170 117 107 41 


Prepupae of both sexes are approximately the same size as the last feeding 
instar. The size difference between the sexes is also reflected in the size of the 
cocoons, those of the male being 6-5-7 mm long and those of the female 
8-5-10 mm long. The first generation spend 14-20 days in the cocoon, 
approximately six of these being in the pupal stage, while overwintering broods 
spend 249-270 days mainly as prepupae, followed by a short pupal stage in the 
cocoon. Under laboratory conditions the development of a male from egg 
to adult takes about six weeks and of a female seven to eight weeks. 
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From field material reared in the laboratory there was no evidence of any 
delayed emergence and the sex ratio was equal, 110 overwintering cocoons 
producing 23 females and 19 males in May or June, while first generation cocoons 
produced 15 females and 13 males in July and August. Although kept in 
moist peat, there was heavy mortality in the cocoons due to drying out, while 
a few prepupae were attacked by fungi. Death occurred mainly in the prepupal 
stage, but some dead pupae and adults were found when the cocoons were 
opened. A similar state was found in cocoons opened immediately after 
collection from the field. Tests for the host range showed that this species will 
also feed on gooseberry, red currant and flowering currant in the laboratory, but 
there is no evidence of it doing so in the field. 


PARASITES AND PREDATORS 


Glyphicnemis (Eudasys) brevis Grav. (Ichneumonidae) was bred from cocoons 
collected in the Kesteven plantation, 4-6 per cent of 110 being parasitized. This 
parasite was frequently observed flying among the bushes or on flowers in the 
neighbouring hedgerows. Anthocoris nemorum (L), which on several occasions 
was observed on leaves bearing collapsed eggs, also attacked eggs in the 
laboratory. Some cocoons showed signs of having been chewed by unidentified 
predators in the soil. 


CONTROL 


A spray of 0-5 per cent DDT emulsion at 300 gallons per acre gives effective 
control, but if the application is delayed until the peak attack there is a danger 
of insecticide residues on the fruit. Spraying should be carried out at the end 
of May as a precautionary measure. There is also a danger of a build-up of 
Red Spider mite, Tetranychus telarius L., if DDT is used. Liquid derris and 
TEPP are safe alternatives which can be used nearer picking time, but these 
will only give a kill of caterpillars on the bushes at the time of spraying and will 
have no residual effects. Hand picking of caterpillars and leaves bearing eggs 
can be carried out on a small scale. 


Thanks are due to Mr. H. Burtt and Mr. H. Ferne of the Kesteven plantation for facilities 
and observations ; to Mr. J. F. Perkins, of the British Museum, for identifying the parasites ; 
to Dr. H. C. Gough, Mr. H. C. F. Newton, and Mr. K. J. Coghill, for information on this 
pest in the Eastern and West Midland Provinces, and to Dr. M. Cohen for advice and 
encouragement. 


INDEX OF TAXONOMIC SPECIALISTS IN ENTOMOLOGY 


Entomologists interested in keeping track of the names and addresses of insect taxonomists 
will be interested to know of the recent publication, by the Executive Committee of the 
International Congresses of Entomology, of an Index, with the above title, prepared by 
N. D. Riley (International Union of Biological Sciences, Series C, No. 6, 1956, 37 p., price 
6s.). The publication is obtainable from Professor R. Ulrich, I.U.B.S., Laboratoire de 
Physiologie Végétale, 1, rue Victor Cousin, Paris, 5e, France. 
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A STRAIN OF TOBACCO MOSAIC VIRUS INFECTING 
PLANTAGO SPP. IN SCOTLAND 


by B. D. HARRISON 


Scottish Horticultural Research Institute, Invergowrie, by Dundee 


In studies on Raspberry Leaf Curl in Scotland, viruses were isolated from 
several species of weeds growing in raspberry plantations where Leaf Curl 
occurred (Cadman, 1956). Plantains, Plantago major L. and P. lanceolata L. 
with mild leaf mottling and leaf chlorosis, were found in a raspberry plantation 
near Blairgowrie, Perthshire. The plants contained viruses which differed from 
those present in other weeds. Leaves of Nicotiana glutinosa L., inoculated 
with extracts of the plantain leaves, developed several hundred necrotic lesions 
in four days, but the plants did not become systemically infected. A few 
chlorotic spots developed on systemically infected leaves of tomato plants 
(Lycopersicum esculentum). In tobacco (Nicotiana tabacum L. var. White 
Burley), the virus produced many small chlorotic lesions on inoculated leaves 
but failed to become systemic, although Turkish tobacco plants were infected 
systemically. The virus did not infect cucumber (Cucumis sativus L.) or French 
bean (Phaseolus vulgaris L. var. Prince) plants systemically. 


PURIFICATION AND IDENTIFICATION 


After heating sap from Turkish tobacco leaves for ten minutes at 60° C and 
discarding the precipitate, the virus was concentrated by successive precipitations 
either in 20 per cent saturated solution of animonium sulphate or by acidifying 
to pH 4-0 with hydrochloric acid. The final preparation was colourless. 
Infectivity was destroyed when aliquots of this preparation were heated for 
ten minutes at 95° C but it was not destroyed at 90° C. 


Purified preparations of the virus precipitated specifically with antiserum 
prepared against a typical strain of tobacco mosaic virus, and electron micro- 
grams of the two viruses were indistinguishable. These results show that the 
plantain virus is a strain of tobacco mosaic virus, and similar to Holmes’ 
ribgrass strain (Holmes, 1941; Siegel and Wildman, 1954) isolated from 
Plantago spp. in U.S.A. It differed from the typical strain of tobacco mosaic 
virus, which is precipitated over a narrower range of pH, and with a greater 
concentration of ammonium sulphate, to give a grey-brown preparation. The 
failure to become systemic in White Burley tobacco, the mild symptoms 
produced in tomato and the slightly smaller lesions produced in inoculated 
leaves of N. glutinosa also distinguish the plantain virus from typical tobacco 
mosaic virus. 


COMPARISON OF VIRUS STRAINS IN PLANTAGO SPP. 


Similar viruses have been isolated from plantains growing near Blairgowrie 
and near Auchterhouse, Angus. These were compared with the typical strain 
and a green tomato mosaic strain of tobacco mosaic virus by inoculating 
seedlings of Plantago major and P. lanceolata with preparations containing 
about 50 mg/l. of the viruses. All the P. major plants inoculated with the 
Blairgowrie and Auchterhouse isolates became systemically infected but none 
of those inoculated with the typical strain and only 1 out of 4 inoculated with 
the green tomato mosaic strain were infected. All the viruses produced necrotic 
spots or rings of 1-3 mm diameter in the inoculated leaves, and they all produced 
an indistinct mottle in systemically infected leaves of P. /anceolata although the 
strains seemed to differ in the frequency with which they became systemic. In 
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one experiment, 3 out of 8 and 5 out of 8 plants inoculated with the Blairgowrie 
and Auchterhouse isolates became infected systemically, but only 1 out of 8 


of each of the lots inoculated with the typical and green tomato mosaic strains, 
were so infected. 


FURTHER OBSERVATIONS ON THE BLAIRGOWRIE ISOLATE 


Tests made in March, when the plants were still dormant, showed that the 
roots of 4 out of 6 plantain plants growing at the Blairgowrie site contained the 
virus, which seems to be carried through the winter in plants. Subsequent 
tests showed that at least a quarter of the plantain plants at this place were 
infected, but no virus was detected when leaves of N. glutinosa were inoculated 
with leaf juice extracted from plants of seven other weed species. 


The frequency of the virus in plantains suggests that it has an effective method 
of spreading. Attempts to transmit the virus from plantain or Turkish tobacco 
to N. glutinosa or White Burley tobacco, using the aphid Myzus persicae, were 
unsuccessful. The virus may be soil-borne—an untested possibility. Certainly 
roots of naturally infected plantains were found to contain the virus at high 
concentration. How this virus spreads in plantains in the field remains obscure. 


It is concluded that a strain of tobacco mosaic virus similar to Holmes’ 
ribgrass strain which occurs in the U.S.A. is present in naturally infected 
Plantago spp. in Scotland. 


I wish to thank Mr. H. L. Nixon of Rothamsted Experimental Station, who examined the 
virus in the electron microscope. 
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A POTATO GANGRENE TRIAL IN THE WEST 
MIDLANDS 


by W. R. Rosser AND MoyrA JONES 


National Agricultural Advisory Service, Wolverhampton 


The first record of Gangrene, Phoma foveata Foister, on a consignment of 
Scotch seed potatoes in the West Midlands was in 1938, when a slight infection 
was recorded in Herefordshire. In 1942, slight attacks were noted on seed in 
Cheshire, but there were no further records until 1951, when the disease was 
noted again in Cheshire on Majestic and Craig’s Royal. Since then there have 
been records on some consignments in most seasons. Although the source of 
the seed has not always been known, to date there has been no positive record 
of the disease on tubers grown in the West Midlands Province. In 1953 and 1954, 
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Potato GANGRENE TRIAL 


some trials were carried out at Wolverhampton to supplement the available 
information on the progress of the disease during chitting, its effect on 
sprouting, and the effect of gangrene infection of the seed on the resulting crop. 


On March 2, 1953, 100 tubers each of severely and slightly infected Craig’s 
Royal from a consignment of Scotch A seed, and 100 uninfected tubers from 
another source, were placed in trays in a storeroom. The severely infected 
tubers had about half their surface covered by gangrene lesions, while the 
slightly infected had less than a quarter. The temperature of the store ranged 
from a mean maximum of 68-5° F to a mean minimum of 50° F, with relative 
humidities from 43-6 to 60-9 per cent. Detailed weekly observations made on 
cne gangrene lesion on each of 20 selected tubers showed that 10 of these 
increased in size, and pycnidia, already present on five, developed on another 
two. Although fewer eyes sprouted on both the severely and the slightly 
infected tubers (mean 5-0 sprouts per tuber) than on the healthy seed (mean 
7-2 sprouts per tuber), all the sprouts were vigorous and healthy. During the 
storage period which ended on May 7 tuber loss was negligible. 


The three lots of seed were planted on land where potatoes had not previously 
been grown, with randomization in 10-tuber plots. Growth was satisfactory 
in all the plots, the mean number of stems per plant from the severely infected, 
slightly infected and healthy seed being respectively 5-9, 5-2 and 6-2. In 26 per 
cent of the plants from severely infected seed, and 23 per cent of those from 
slightly infected seed, an unexplained rotting of the stem bases was noted on 
July 26, the mean number of stems affected per plant being respectively 1-8 and 
1-4, with none in the plants from healthy seed. There was no evidence of 
P. foveata in the rotted stems, and the rotting could not be attributed to Blackleg. 
Slug damage to the tubers was severe but present in all the plots. Blight first 
appeared on the haulm on July 27 and reached the 50 per cent stage on August 25, 
when the haulm was destroyed mechanically. 


The total yields from the severely infected, slightly infected and healthy 
seed were equivalent to 12-1, 11-7 and 15-1 tons per acre respectively. Thus 
there may have been some reduction due to gangrene, but as the healthy and 
infected seed came from different stocks, the differences in yield could not be 
attributed wholly to this cause. No gangrene was found in the tubers, either at 
lifting or in February 1954, after storage in sacks. Twenty-six isolations on 
malt agar plates were made from suspicious superficial lesions seen in 
February, and one half of each lesion was also incubated in a damp chamber, 
but no P. foveata was obtained by either method, on any of the tubers. 


In May 1954, tubers harvested in 1953 were planted on half the area used in 
1953, the other half being planted with A Certificate Scotch Craig’s Royal from 
another source and free from gangrene. The yield throughout was about 8 tons 
per acre, and no tubers infected with gangrene were found either at lifting or 
in the spring of 1955 after storage in sacks. 


Foister (Plant Pathology, 1952, 1, 85-6) reported that in Scotland gangrene 
caused by P. foveata tends to be most severe in winters following unusually wet 
weather in two of the three months from August to October. In our trial the 
rainfall for these three months was 6-6 inches in 1953, against the long-term 
average of 7-4 inches, but in 1954 it was 9-8 inches, with the wettest October 
since 1903. The crop grown from infected tubers and the subsequent season’s 
crop on the same land nevertheless remained free from gangrene under our 
conditions. 
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A SEARCH FOR RESISTANCE TO DIDYMELLA 
LYCOPERSICI IN THE TOMATO 


by P. R. Day 
John Innes Horticultural Institution, Bayfordbury, Herts 
AND 
J. E. E. JENKINS AND H. J. WiLcox 
National Agricultural Advisory Service, Cheshunt and Cambridge 


The Stem Rot due to Didymella lycopersici Kleb. can be a serious disease of 
tomato crops. Williams, Sheard and Read (J. hort. Sci., 1953, 28, 278-94), 
reviewed earlier work on the disease and reported their findings. At present, 
control measures depend largely on soil sterilization and nursery hygiene, and 
although these methods are effective, resistance to D. lycopersici would be of 
use in a tomato breeding programme. This paper describes some screening 
tests for resistance to the pathogen among wild tomato species. Two tests 
were made at Anstey Hall, Cambridge, one during September—October 1953 
and the other during May—August 1954. 


MATERIALS AND METHODS 


Forty tomato lines, collected during the course of breeding work at the 
John Innes Horticultural Institution, were tested. The lines were made up of 
the following species : Lycopersicon pimpinellifolium (23), L. esculentum (10), 
L. peruvianum (4), L. hirsutum (2), and L. glandulosum (1). With the exception 
of several named varieties of L. esculentum, little or nothing was known of 
their genetic purity. The variety Potentate was included as a control, since 
it was known from previous work to have a high degree of susceptibility. Six 
seedlings of each line were tested. Thirty-six controls were used in the first, 
and 48 in the second test. The second test was laid out in a latin square design 
in blocks of 36 plants—that is, five families of test plants and one group of 6 
control plants. 


After germination at 65—70° F the seedlings were pricked off into four-inch 
pots, eight days after sowing, and placed on the greenhouse bench. The pots 
contained John Innes No. 1 compost which had been inoculated with a culture 
of D. lycopersici nineteen days before. The soil in the compost was steam- 
sterilized immediately before inoculation. The inoculum consisted of a three- 
weeks-old culture of a virulent strain of D. lycopersici kindly supplied by Mr. 
P. H. Williams of the Cheshunt Experimental Station. The culture, grown on 
a medium consisting of 97 per cent sand and 3 per cent oatmeal, was mixed 
into the compost at the rate of approximately 500 grammes per bushel. The 
compost was kept in a moist condition in the greenhouse during the nineteen 
days before pricking off. 


In the first test, plants which had survived for two months were wound- 
inoculated by smearing culture material over a cut surface on the stem, which 
was afterwards covered with rubber tape. In the second test, plants surviving 
soil inoculation after three months were watered with a suspension of a potato- 
dextrose agar culture of the pathogen. After a further period of one month, 
surviving plants were wound-inoculated as in the first test. The plants were 
examined at weekly intervals and dead plants were noted and removed. The 
presence of pycnidia with spores was taken as verification that the death of the 
plant was due to D. lycopersici. 
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RESISTANCE TO DIDYMELLA LYCOPERSICI 
RESULTS FROM SOIL INOCULATIONS 


In the first test only 6 of the 36 control plants of Potentate showed stem 
lesions. Since the test conditions were unsatisfactory, no reliance can be placed 
on the data from the other families. However, all plants of control and test 
families surviving soil inoculation were diseased following stem inoculation. 
In the second test only 2 of the 48 control plants failed to show lesions from 
soil inoculation. The surviving control and test plants in the second test also 
developed the disease following stem inoculation. In the period following the 
watering of the culture, but before stem inoculation, only a few plants developed 
the disease. 


Of the families under test, all L. esculentum and L. pimpinellifolium lines 
showed a high disease incidence from soil inoculation. The line of 
L. glandulosum gave 1 plant infected out of 6 in one test, but none infected in 
the second test, and one line of L. hirsutum was uninfected in both tests with 
soil inoculation. Both lines were sent by Dr. J. W. Lesley, California. The 
first was received as L. glandulosum P. I. 126443 and the second as L. hirsutum 
P.I. 129157. 


The tests revealed that none of the forty lines was resistant to wound- 
inoculation with Didymella lycopersici. In view of this, it is unlikely that the 
apparent resistance to soil inoculation shown by certain lines would be of any 
practical use in a tomato breeding programme. 


NEW OR UNCOMMON PLANT PESTS 


Unusual Hosts of the Chrysanthemum Eelworm. Three unusual hosts of the 
Chrysanthemum eelworm, Aphelenchoides ritzema-bosi (Schwartz), namely 
Peperomia sandersii, Anchusa myosotidiflora, and the common weed Solanum 
nigrum, have recently been encountered during the course of advisory work in 
the eastern counties. The nematode was living as an endoparasite of these 
plants ; areas of leaf clearly demarcated by the veins becoming water-soaked 
and finally turning dark brown. The infested Solanum nigrum was found on 
a nursery near Mildenhall, Suffolk, growing among annual asters (Callistephus 
chinensis), which were also attacked. The Anchusa myosotidiflora was on a 
nursery near Bedford and the Peperomia sandersii in a tropical glasshouse at 
Cheshunt, Herts. The first two of these are new host records, and the attack 
on Peperomia sandersii is a new record for Great Britain. The water-melon, 
Peperomia (probably P. sandersii) has been found infested in the United States 
of America (Allen, M. W., Proc. helm. Soc. Wash., 1952, 19, 108-20). This is 
the only previous record. 

E. B. BROWN AND E. CHRISTINE MASON 
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PLANT PATHOLOGY 


Carrot Fly as a Pest of Lettuce. At Wye College, six series of Dutch lights were 
planted with lettuces in December, and during January it was found that over 
90 per cent of the young plants in two series had been destroyed by dipterous 
larvae which were thought to be those of Psila nigricornis Meig., the Chrysan- 
themum Stool fly. Doubts about the identity of the insect arose when it was 
found that only lettuces on the site of a previous crop of celery were attacked ; 
those on the site of chrysanthemums showed no signs of infestation. 
Communications from growers in midland, eastern and south-eastern counties 
showed that similar attacks had occurred at various times on commercial 
holdings. Flies have now been bred from infested material from Wye (Kent) 
and Manningtree (Essex) and have been identified by Mr. H. Oldroyd of the 
British Museum as Psila rosae F., the Carrot fly. The identification is made with 
certain reservations because the dozen flies that have so far emerged have all 
been females, and the specific characters are best observed on males. It appears 
that the larvae of the Carrot fly were a legacy from the previous celery crop, 
which was not lifted until late September and early October and was therefore 
exposed to infestation by Carrot flies emerging in early autumn (Petherbridge 
et al., Ann. appl. Biol. 1942, 29, 380-92, and 1943, 30, 348-58). The reports of 
growers showed that the injury to lettuces occurred only when that crop followed 
celery that was harvested in September and October. Previous experience at 
Wye supported the observations of growers that in the celery-lettuce crop- 
sequence, the lettuces were not attacked when the celery was harvested early in 
the season. 
MARY MILES 


Rhopalosiphoninus ribesinus on Black Currant. On July 5, 1955, W. H. Golightly 
found the rare aphid Rhopalosiphoninus ribesinus v.d.G. on black currant 
growing in the garden of a hill farm at Westgate in Weardale, Co. Durham. 
The aphids were clustered in dense colonies on the old wood at ground level, 
the colonies consisting almost entirely of nymphs. The bushes, which were 
very old and tangled, were growing along the side of an old stone wall and the 
aphids were found low down on the most densely shaded wood. This need for 
shade and high humidity is mentioned by Lambers (Temminckia, 1953, 9, 
14-7). The characteristic is so marked that when aphids were introduced on to 
pot-grown black currants they immediately moved round to the most shaded 
wood. A further search of the bushes on August 23 revealed that the colonies 
had almost disappeared ; aphids were hard to find, and all attempts to keep a 
colony alive on pot-grown black currants failed. On October 5, large numbers of 
sexuales were found on the bushes. The male is apterous. Oviposition began 
on a pot-grown plant in the greenhouse on October 18. Dense masses of eggs 
were laid only on the shaded sides of the shoots near ground level, there 
apparently being no marked preference between old wood and young suckers. 
The eggs change colour from red-brown to black shortly after extrusion. 
Counts of hatched eggs, which were presumably laid in the autumn of 1954, 
indicated a density of 900 per six inches of shoot. The present record is only 
the second time this species has been found in Great Britain, the first record being 
that of Jenkins at Aberystwyth in 1926 (Theobald, The Aphididae of Great 
Britain, M11, 329-30). An interesting point is that Ribes rubrum is apparently a 
more commonly recorded host than R. nigrum. 
J. P. ROGERSON 
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